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OPERABLE UNIT 2
JANUARY 1997

SOURCE AREA NAME AND LOCATION

Operable Unit 2
Fort Wainwright
Fairbanks, Alaska

STATEMENT OF BASIS AND PURPOSE

This Record of Decision (ROD) presents the selected remedial actions for Operable Unit 2
(OU-2) at Fort Wainwright in Fairbanks, Alaska. OU-2 originally consisted of eight source
areas: the Defense Reutilization and Marketing Office (DRMO) Yard, the Building 1168
Leach Well, the North Post Site, the 801 Drum Burial Site, the Engineers Park Drum Site,
the Drum Site South of the Landfill, Building 3477, and the Tar Sites. This ROD was
developed in accordance with the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 as amended by the Superfund Amendments and Reauthorization Act
of 1986 and 42 United States Code 9601 et seq., and, to the extent practicable, the National
Oil and Hazardous Substances Pollution Contingency Plan and 40 Code of Federal
Regulations 300 et seq. This decision is based on the Administrative Record for this OU.

The United States Army, the United States Environmental Protection Agency, and the State of
Alaska, through the Alaska Department of Environmental Conservation, have agreed to the
selected remedies.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from the DRMO Yard and Building
1168 Leach Well source areas, if not addressed by implementing the response actions selected
in this ROD, may present a substantial endangerment to public health, welfare, or the
environment. Specific hazardous substances in the soil and groundwater at the DRMO Yard
and Building 1168 Leach Well include benzene, tetrachloroethene, trichloroethene, and
petroleum by-products.

DESCRIPTION OF THE SELECTED REMEDIES

This is the third OU to reach a final-action ROD at this National Priorities List site. This
ROD addresses soil and groundwater contamination at OU-2.

The 801 Drum Burial Site, Engineers Park Drum Site, and Drum Site South of the Landfill
were assigned to the Fort Wainwright QU-1 investigation and will be addressed through the



OU-1 decision process. No further action is selected for Building 3477 and the Tar Sites.
The contaminated soils at the North Post Site were addressed adequately through an Army
removal action; it is anticipated that this will constitute final action for the North Post Site.
Therefore, no analysis of remedial alternatives was conducted for these source areas. The
documents recommending these actions are included in Appendix A.

The remedial action objectives for the DRMO Yard and Building 1168 Leach Well are
designed to:

. Restore groundwater to drinking water quality;
.o Prevent further leaching of contaminants into groundwater;
* Reduce or prevent further off-site migration of contaminated

groundwater; and

. Prevent use of groundwater above federal Safe Drinking Water
Act and State of Alaska Drinking Water Standards (18 Alaska
Administrative Code 80) maximum contaminant levels

(MCLs).
The major components of the remedies at both source areas are:

. In situ soil vapor extraction and air sparging of the
groundwater to reduce volatile organic compounds to a level
that meets state and federal MCLs;

. Institutional controls that would include restrictions on ground-
water well installations, site access restrictions, and
maintenance of fencing at the DRMO Yard until state and
federal MCLs are met;

. Additional institutional controls, including a limitation on
refilling the DRMO Yard fire suppression water tank from the
existing potable water supply well, until state and federal
MCLs are met (except in emergency situations); and

. Natural attenuation to attain Alaska Water Quality Standards
after reaching state and federal MCLs.

STATUTORY DETERMINATION
The selected remedial actions are protective of human health and the environment, comply
with federal and state requirements that are legally applicable or relevant and appropriate to

the remedial actions, and are cost-effective.

The remedies utilize permanent solutions and alternative treatment technologies to the
maximum extent practicable and satisfy the statutory preference for remedies that employ



treatment that reduces toxicity, mobility, or volume (of contaminated media) as a principal
element.

Because these remedies will result in hazardous substances at concentrations remaining above
regulatory levels at these source areas, a policy review will be conducted within five years
after commencement of the remedial action to ensure that the remedies continue to provide
adequate protection of human health and the environment.
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DECISION SUMMARY

RECORD OF DECISION
for
OPERABLE UNIT 2
FORT WAINWRIGHT
FAIRBANKS, ALASKA
JANUARY 1997

This decision summary provides an overview of the problems posed by the contaminants at
Fort Wainwright, Operable Unit 2 (OU-2), source areas. This summary describes the
physical features of the site, the contaminants present, and the associated risks to human
health and the environment. The summary also describes the remedial alternatives
considered; provides the rationale for the remedial actions selected; and states how the
remedial actions satisfy the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA) statutory requirements.

The United States Army (Army) completed a Remedial Investigation (RI) to provide
information regarding the nature and extent of contamination in the soils and groundwater. A
Baseline Human Health and Ecological Risk Assessment was developed and used in
conjunction with the RI to determine the need for remedial action and to aid in the selection
of remedies. A Feasibility Study (FS) was completed to evaluate remedial options.



1.0  SITE DESCRIPTION
1.1  SITE LOCATION AND DESCRIPTION

Fort Wainwright, also referred to as rhe site, occupies 915,000 acres on the east side of
Fairbanks, Alaska. Fort Wainwright originally was established in 1938 as a cold weather
testing station. During World War 11, it served as a crew transfer point in the United States-
Soviet Union Lend-Lease Program. After the war, it became a resupply and maintenance
base for remote experimental stations in the Arctic Ocean and remote Distant Early Warning
sites throughout Alaska. In 1961, Fort Wainwright was transferred to the Army. '

Current primary missions at Fort Wainwright include training of infantry soldiers in the arctic
environment, testing of equipment in arctic conditions, preparation of troops for defense of
the Pacific Rim, and rapid deployment of troops worldwide. On-site industrial activities
include use and maintenance of fixed-wing aircraft, helicopters, vehicles, and support
activities. Fort Wainwright includes the main post area, two range complexes, and two
maneuver areas.

OU-2 originally consisted of the following eight source areas: the North Post Site, the 801
Drum Burial Site, the Engineers Park Drum Site, the Drum Site South of the Landfill,
Building 3477, four Tar Sites, the Defense Reutilization and Marketing Office (DRMO) Yard,
and the Building 1168 Leach Well. All OU-2 source areas have undergone Preliminary
Source Evaluations, which include historical record reviews and, if necessary, limited field
investigations. These investigations determined whether a source area should be referred to
another federal or state program or another OU, recommended for no further action (NFA),
or included in the CERCLA remedial investigation. Petroleum contamination can be
addressed in the Two-Party Agreement between the State of Alaska and the Army.

The Chena River flows through Fort Wainwright and the City of Fairbanks, into the Tanana
River. Figure 1-1 illustrates the entire installation and each source area’s location. All
source areas are in a 500-year floodplain, except for the North Post and Engineers Park Drum
Sites, which are in the 100-year floodplain. No threatened or endangered species reside in the
area. Small ponds and wetlands are adjacent to the DRMO Yard. No known historic sites
are associated with the source areas.

1.1.1 801 Drum Burial Site

The 801 Drum Burial Site is in an undeveloped depression between River Road and the Chena
River, approximately 0.13 mile east of the 801 military housing area. This source area is
shown in Figure 1-1.

This source area was assigned to the Fort Wainwright OU-1 investigation and will be
addressed through the OU-1 decision process. The decision document recommending this
action is included in Appendix A. Therefore, the 801 Drum Burial Site source area will not
be discussed further in this Record of Decision (ROD).



1.1.2 Engineers Park Drum Site

The source area location is shown in Figure 1-1. The Engineers Park Drum Site is located on
the northeast side of Engineers Park, on the south bank of the Chena River. Drum disposal
reportedly began at this source area after the 1967 Chena River flood.

This source area was assigned to the Fort Wainwright OU-1 investigation and will be
addressed through the OU-1 decision process. The decision document recommending this
action is included in Appendix A. Therefore, the Engineers Park Drum Site source area will
not be discussed further in this ROD.

1.1.3 Drum Site South of the Landfill

The Drum Site South of the Landfill is located 2,000 feet south of the Fort Wainwright
Landfill, as shown in Figure 1-1. Historical information and records regarding drum disposal
at this source area are not available. This site was identified as a potential source in the
Resource Conservation and Recovery Act (RCRA) Facility Assessment conducted in 1988.

This source area was assigned to the Fort Wainwright OU-1 investigation and will be
addressed through the OU-1 decision process. The decision document recommending this
action is included in Appendix A. Therefore, the Drum Site South of the Landfill will not be
discussed further in this ROD.

1.1.4 Building 3477

Building 3477 is located on Chippewa Avenue, approximately 0.25 mile northeast of the
South Gate Road Gate House (see Figure 1-1). Building 3477 was constructed as a vehicle
maintenance facility in 1955 and is being used for vehicle and equipment maintenance.
Batteries were serviced and stored at the site for an unknown period of time. In 1990, the
Army discontinued this practice and contracted for cleaning the battery service area. Storage
of old batteries continued along the east side of the building until they were disposed of.

Site investigations that included sampling and analysis of soil and groundwater in 1992
indicated that the source area was no longer being used for battery storage. Concentrations of
suspected contaminants were below the United States Environmental Protection Agency’s
(EPA’s) Region 3 risk-based screening levels based on residential land use. EPA, Region 10,
Supplemental Risk Assessment Guidance recommends use of EPA, Region 3, risk-based
screening criteria.

NFA is recommended for Building 3477 under CERCLA. This recommendation is recorded
in the decision document included in Appendix A. The Building 3477 source area will not be
discussed further in this ROD.

1.1.5 Tar Sites
The Tar Sites are in four locations: west of the South Post soccer field, on Southgate Road

on the former South Post parade field; at Glass Park next to Building 4040; northwest of the
Post Golf Course on the north bank of the Chena River; and west of the Post Power Plant
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cooling pond next to the railroad (see Figure 1-1). These locations generally are covered by
soil and vegetation.

The Tar Sites reportedly were used as tar disposal areas. An investigation conducted in June
and July 1992 indicated that the analyzed tar samples have no potential to leach to
groundwater. These results indicate that the Tar Sites should be addressed as a solid waste or
through recycling/reuse. NFA is recommended for the Tar Sites under CERCLA. This
recommendation is recorded in the decision document included in Appendix A. The Tar Sites
source area will not be discussed further in this ROD.

1.1.6 Defense Reutilization and Marketing Office Yard

A detailed map of the DRMO Yard source area is depicted in Figure 1-2. The DRMO Yard
is located along Badger Road, northwest of Badger Road and the Richardson Highway. The
DRMO Yard source area is a fenced compound covering approximately 25 acres and
containing seven buildings. The DRMO Yard contains numerous aisles of surplus appliances,
tires, transformers, and wire. In addition, it serves as the hazardous material transfer point
for Fort Wainwright, Fort Greely, and Eielson Air Force Base. The yard’s function is to
store obsolete, surplus, unserviceable equipment and supplies for transfer to another
authorized user, for public auctions, or for destruction and disposal. Historical records of
DRMO Yard activities were not maintained routinely. The DRMO Yard operates as a storage
facility in accordance with the Fort Wainwright RCRA Part B Permit.

Approximately 200 feet east of the DRMO Yard source area is the Arctic Surplus site, a
privately owned facility and a CERCLA National Priorities List (NPL) site. Many items
formerly stored at the DRMO Yard were sold to Arctic Surplus.

1.1.7 Building 1168 Leach Well

A detailed map of the Building 1168 Leach Well source area is depicted in Figure 1-3.
Building 1168 is located on the north side of Trainor Gate Road, adjacent to the Trainor Gate
entrance and within approximately 200 feet of the Post boundary to Fort Wainwright. The
Building 1168 Leach Well source area is surrounded by fenced storage yards on the north and
east and by unrestricted parking lots on the south and west. Building 1168 is a single-story,
65-foot by 95-foot, lube oil and vehicle storage facility, equipped with a 2,000-gallon heating
oil tank and a septic system for sanitary waste. A 10,000-gallon aboveground storage tank
(AST) was located inside the southeast corner of the building. In 1958, the tank was removed
and the area was converted to a petroleum, oil, and lubricant (POL) laboratory. Five floor
drains were located in the west half of the building and were used to drain into an oil/water
separator that emptied into a 250-gallon underground storage tank (UST) and a leach well.
During summer 1995, the floor drains were filled and the UST and leach well were removed
completely from service.

1.1.8 North Post Site

A detailed map of the North Post Site is depicted in Figure 1-4. The North Post Site covers
approximately 45 acres and is located northwest of and adjacent to two military housing areas,
on an oxbow of the Chena River.



In 1947, the Arctic Aeromedical Laboratory (AAL) began operating on the northwest portion
of the source area. The laboratory conducted cold adaptation and acclimatization experiments
for 20 years. In 1967, the facility was closed. In addition to AAL, several temporary
buildings and a radio transmitter were located in the vicinity. The transmitter was most likely
a base radio station. Historical photographs show that a slough of the Chena River separated
the North Post Site source area from the main Post. This slough apparently was filled with
construction debris during the 1940s and early 1950s.

The North Post Site was discovered during a 1985 geotechnical investigation for construction
of a proposed housing development. The drilling crew noticed strong odors in soil borings on
the west side of the oxbow area. Additional soil borings and wells were drilled, and
petroleum and solvents were identified in the west portion of the oxbow. Additional sampling
and evaluation occurred in 1986 and 1987 to investigate and delineate areas of potential
contamination. An endangerment assessment was conducted to evaluate whether hazardous
wastes were present and whether they presented a threat to human health.

While most of the site was found to be free of contamination, fuels, solvents, pesticides, and
metals were identified in discrete locations within this source area. Additional samples were
collected at these sites to further characterize contamination and to evaluate levels for the
Baseline Risk Assessment.

Petroleum-contaminated soil was removed and treated by the Army in 1993. In situ
groundwater treatment continues at one of the source areas under the jurisdiction of the Two-
Party Agreement between the State of Alaska and the Army. During summer 1996, the Army
conducted an additional removal action that included excavation, treatment, and proper
disposal of soils containing fuel-related products. This is anticipated to be the final action for
this source area. The final report on this removal action may be found in Appendix A.
Therefore, the North Post Site will not be discussed further in this ROD.

1.2 SOILS AND GEOLOGY

Fort Wainwright is underlain by soil and unconsolidated sediment that consist of silt, sand,
and gravel and range in thickness from 10 feet to more than 400 feet before encountering
bedrock. A 5-foot-thick surficial soil layer of fine-grained soil overlies the deeper alluvial
deposits. The surficial soil consists of varying proportions of sand and gravel, which
generally are layered. At the base of Birch Hill and in areas adjacent to the Chena River, soil
types are coarse-grained and have high percentages of sand and gravel. Within the shallow
alluvial aquifer, predominant groundwater flow beneath Fort Wainwright is toward the Chena
River.

1.3 HYDROGEOLOGY AND GROUNDWATER USE

The main aquifer in the Fort Wainwright area is the Tanana Basin alluvial aquifer in a buried
river valley. This aquifer ranges from a few feet thick at the base of Birch Hill to at least
300 feet thick under the fort’s main cantonment area. The aquifer may reach a thickness of
700 feet in the Tanana River valley. Groundwater in the Tanana-Chena floodplain generaily
is considered to be unconfined in permafrost-free areas. A confined aquifer may develop
seasonally where the depth to the water table is less than the depth of the seasonal frost
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penetration. The depth to groundwater varies and may range from 2 feet to 18 feet below
ground surface (BGS) at OU-2 source areas.

Groundwater movement between the Tanana and Chena Rivers generally follows a northwest
regional direction, similar to the flow direction of the rivers. The Chena River flows through
Fort Wainwright and the City of Fairbanks, into the Tanana River. The Tanana River
borders the south portion of Fort Wainwright. Flow probes near OU-2 source areas indicate
seasonal changes in flow direction of up to 180 degrees. This is because of the effects of
changing river stages in the Tanana River and, to a lesser extent, in the Chena River.
Groundwater levels near the Chena River fluctuate greatly because of river stage and
interactions with the Tanana River. Typically, groundwater levels rise when the river stage
increases, particularly during spring breakup and the late summer runoff. Groundwater levels
usually drop during fall and winter, when precipitation becomes snow. During winter,
groundwater seeps into surface water bodies, such as the Chena River, and produces overflow
ice. In addition to shifts in the groundwater flow direction due to the surface water )
hydrology, the groundwater flow direction may be impacted by high-volume pumping at off-
post gravel pits for dewatering activities.

Where present, permafrost forms discontinuous confining layers that influence groundwater
movement and distribution. The depth to permafrost, when present, ranges from 2 feet to 40
feet BGS. The greater depths are found on cleared and developed land surfaces, where
thermal degradation of underlying permafrost occurs.

Groundwater is the only source of potable water used at Fort Wainwright and the Fairbanks -
area. Approximately 95% of Fort Wainwright’s potable water is supplied through a single
distribution system which is normally fed by two large-capacity wells located in Building
3559, near the Post Power Plant (see Figure 1-5). These wells were completed at a depth of
approximately 80 feet and provide between 1.5 million and 2.5 million gallons of water to the
Post Water Treatment Plant for processing and distribution.

In addition to the main drinking water supply wells, there are five emergency standby supply
wells located around the cantonment area. These wells have been completed between 80 feet
and 120 feet and are capable of pumping approximately 250,000 gallons per day per well.
These wells, if used in an emergency, will supply minimally treated water to Fort
Wainwright’s main drinking water supply system.

During summer 1996, a potable water supply/fire suppression well was installed in the
DRMO Yard, 50 feet upgradient of the defined solvent plume and 100 feet downgradient of a
defined petroleum plume. Associated with the fire suppression system is a 400,000-gallon
tank. To prevent hydraulic movement of the adjacent plumes, the State of Alaska Plan
Approval to Construct stipulated a pumping rate limitation of 60 gallons per minute.
Additionally, contract restrictions required that initial filling of the storage tank be done with
tank trucks rather than from the DRMO Yard aquifer. A granulated activated carbon
treatment system was installed for the drinking water supply to remove taste, odor, and
potential contaminants of concern.

Residential developments that utilize private wells for domestic water supply are close to the
DRMO Yard and Building 1168 Leach Well source areas. Some of these private wells near
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the DRMO Yard are contaminated with solvents and petroleum products. The DRMO Yard
is not considered the source of these contaminants. Federal and state regulatory agencies are
investigating several locations, not associated with Fort Wainwright, that were identified as
potential sources of this contamination.

The City of Fairbanks uses the same aquifer and has four developed Municipal Utility System
wells located 1 mile downgradient of the Post’s boundaries, on the banks of the Chena River.
These wells serve as the main drinking water supply for most of the City of Fairbanks.

1.4 LAND USE

Current land use for the OU-2 source areas is light industrial. Although no residences are
located on any source area, residential developments are close to the DRMO Yard and
Building 1168 Leach Well source areas. Domestic water use occurs at one OU-2 source area:
the DRMO Yard. Groundwater in the aquifer under these source areas is the sole source of
drinking water for Fort Wainwright and the City of Fairbanks. Operations at the DRMO
Yard and Building 1168 Leach Well are expected to continue indefinitely. Access is
unrestricted to OU-2 source areas, except for the DRMO Yard.
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2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES
2.1 SITE HISTORY

The DRMO Yard and Building 1168 Leach Well source areas have limited documents
available to describe past practices. However, most source areas underwent evaluations,
including sampling and analyses, before the RI. The source areas were listed as hazardous
waste sites requiring further evaluation in the RCRA Facility Assessment.

2.1.1 Defense Reutilization and Marketing Office Yard

From 1945 to 1961, the DRMO Yard was used for vehicle storage and contained a vehicle
maintenance shop. In 1961, the source area was converted into a salvage yard and was used
to store drums of waste oil; pesticides; solvents; vehicle fluids such as antifreeze and
hydraulic fluid; asphalt; and electrical transformers, some of which may have contained
polychlorinated biphenyls (PCBs). Many drums reportedly leaked. Items such as mattresses,
wood furniture, and possibly plastics were incinerated routinely in a burn pit. It is likely that
the drummed fluids also were disposed of by burning. Waste oil, which historically contained
heavy metals, solvents, PCBs, and other contaminants, was used to control dust on roads in
the DRMO Yard during the 1970s and early 1980s. During the early 1980s, an estimated
3,000 gallons to 8,000 gallons of No. 1 diesel fuel were spilled near the former location of
Building 5001. Cleanup included spreading the contaminated soil throughout the yard.
Storage and destruction records were maintained by DRMO Yard personnel for three years
and then were destroyed. Consequently, complete records of DRMO Yard activities are
unavailable. ' :

From 1988 to 1996, eight leaking underground petroleum storage tanks, ranging in size from
500 gallons to 10,000 gallons, were removed from the DRMO Yard. Cleanup of the
associated petroleum-contaminated soil and groundwater is being conducted under the Two-
Party Agreement.

From 1990 through 1993, investigations including geophysical surveys, surface and
subsurface soil sampling, and installation of groundwater monitoring wells were conducted to
identify the extent of contamination at the DRMO Yard.

The DRMO Yard serves as the permitted hazardous material transfer point for Fort
Wainwright, Fort Greely, and Eielson Air Force Base.

2.1.2 Building 1168 Leach Well

Building 1168 was constructed as a lube oil and vehicle storage facility in 1949 and was
converted into a petroleum test laboratory in 1962. The building contained a 10,000-gallon
lube oil AST, oil/water separator system, 250-gallon UST that discharged to the leach well,
2,000-gallon heating oil UST, and septic system for sanitary waste. Contaminant and water
mixtures apparently entered floor drains, passed through the oil/water separator, and flowed
into the leach well that serviced the building. Contaminants suspected to have entered the
floor drains include engine and transmission oil, gasoline, diesel, jet fuel; solvents, hydraulic
fluid, and engine coolants.

13



As-built drawings from 1962 indicate that the room housing the 10,000-gallon AST was
converted into a POL laboratory. The 10,000-gallon tank was removed, and a new floor and
floor drain system were installed.

In 1985, the Post utility maintenance group replaced the waste line from Building 1168 to the
leach well. The workers did not report any stained soil or odors; however, they reportedly
felt light-headed when working near the connection to the leach well.

Numerous investigations occurred at the Building 1168 Leach Well before the start of the RI.
From 1990 through 1993, investigations including geophysical surveys, surface and
subsurface soil sampling, and installation of groundwater monitoring wells were conducted to
identify the extent of contamination at the Building 1168 Leach Well.

In 1990, a groundwater survey conducted by the United States Army Environmental Hygiene
Agency and a RCRA Facility Assessment conducted by EPA recommended further _
investigation at the Building 1168 Leach Well. This recommendation was based on the high
potential for releases via the leach well and UST.

In 1994, a pilot-scale remediation system was installed around the leach well to determine
whether an in situ treatment system was technically feasible in source area soils because the
contamination is located mainly in subsurface soils and groundwater. Progress reports have
shown that the soil vapor extraction (SVE)/air sparging (AS) system has been very effective
as a remediation technology at this source area.

2.2 ENFORCEMENT ACTIVITIES

Fort Wainwright was placed on the CERCLA NPL in August 1990. Consequently, a Federal
Facilities Agreement (FFA) was signed by EPA, the Alaska Department of Environmental
Conservation (ADEC), and the United States Department of Army in spring 1992. The FFA
ensures that appropriate actions are taken to protect public health and the environment in
accordance with state and federal laws. The FFA divided Fort Wainwright into five OUs,
one of which is OU-2, and outlines the general requirements for investigation and/or
remediation of suspected historical hazardous waste source areas associated with Fort
Wainwright.

An additional goal of the FFA was to integrate the Army’s CERCLA response obligations and
RCRA corrective action obligations. Remedial actions implemented will be protective of
human health and the environment such that remediation of releases shall obviate the need for
further corrective actions under RCRA (i.e., no further corrective action shall be required for
source areas).

2.3 HIGHLIGHTS OF COMMUNITY PARTICIPATION

The public was encouraged to participate in the selection of the remedies for OU-2 during a
public comment period from May 1 to May 31, 1996. The Fort Wainwright Proposed Plan
Jor Remedial Action, Operable Unit 2 presents more than 11 combinations of options
considered by the Army, EPA, and ADEC to address contamination in soil and groundwater
at QU-2. The Proposed Plan was released to the public on May 1, 1996, and was sent to 130
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known interested parties, including elected officials and concerned citizens. An informational
Fact Sheet dated March 1996, providing information about the Army‘s entire cleanup program
at Fort Wainwright, was mailed to the same mailing list.

The Proposed Plan summarizes available information regarding OU-2. Additional materials
were placed in two information repositories: one at the Noel Wien Library in Fairbanks and
the other at the Fort Wainwright Post Library. An Administrative Record, including all items
placed in the information repositories and other documents used in the selection of the
remedial actions, was established in Building 3023 on Fort Wainwright. The public is
welcome to inspect materials available in the Administrative Record and the information-
repositories during business hours. The Administrative Record index is provided in Appen-
dix B.

Interested citizens were invited to comment on the Proposed Plan and the remedy selection
process by mailing comments to the Fort Wainwright project manager, by calling a toll-free
telephone number to record a comment, or by attending and commenting at a public meeting
on May 8, 1996, at the Carlson Center Prow Room in Fairbanks. No official comments were
received from the public during the comment period. Six people attended the public meeting.

Display advertisements in the Fairbanks Daily News-Miner, published on April 28 and May 1,
5, 6,7, and 8, 1996, also include information regarding the information repositories, the toll-
free telephone line, and an address for submitting written comments.

The Responsiveness Summary in Appendix C summarizes and addresses public comments on
the Proposed Plan and the remedy selection process.

2.4 SCOPE AND ROLE OF OPERABLE UNIT OR RESPONSE ACTION

As with many Superfund sites, the problems at Fort Wainwright are complex. OU-2 will be
the third OU, following OU-3 and OU-4, at Fort Wainwright to have completed the RI/FS
process and to begin remedial action activities. The OU-2 Rl and FS were performed in
accordance with the RI/FS Management Plan for OU-2. The RI fieldwork was conducted
during summer 1993. The final RI, Data Validation Review, Risk Assessment, and FS
reports were submitted to EPA and the State of Alaska in January, September, and October
1995 and April 1996, respectively.

This ROD presents the selected remedial action for OU-2 chosen in accordance with
CERCLA as amended by the Superfund Amendments and Reauthorization Act of 1986
(SARA) and, to the extent practicable, the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP). The decision for OU-2 is based on the Administrative Record.

The remedial actions described in this ROD address threats to human health and the
environment posed by the contamination at QU-2. The RI/FS has defined potential risks
posed by existing groundwater contamination and the potential for migration if remediation
does not occur.
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3.0 SUMMARY OF SOURCE AREA CHARACTERISTICS

Physical features, hydrogeologic conditions, and the nature and extent of contamination for
the DRMO Yard and Building 1168 Leach Well source areas are described briefly in the
following sections.

3.1 DEFENSE REUTILIZATION AND MARKETING OFFICE YARD
3.1.1 Physical Features, Hydrogeologic Conditions, and Transport Pathways

The topography at the DRMO Yard source area grades gently to the north and northwest.
However, numerous depressions and the presence of silty soil may promote surface water
ponding. Surface water runoff from the northeast portion of the source area drains east to a
drainage ditch, adjacent to Badger Road, that eventually drains into the Chena River. Surface
water runoff from the west half of the source area may enter Channel B, a man-made,
riprapped conveyance that parallels the west boundary of the DRMO Yard and connects the
Chena and Tanana Rivers. Flow is predominantly toward the Chena River, approximately 1
mile away.

A shallow stream bed located north of the DRMO Yard source area may serve as a channel
for surface water runoff to the Chena River during spring breakup and heavy precipitation. A
small pond is located 150 feet north of the DRMO Yard; however, the pond does not
discharge into a well-defined surface drainage system and the relationship of the pond to
groundwater is unknown.

At the DRMO Yard, surface soil can be characterized as fill material, 3 feet to 6 feet deep,
consisting of silt, silty sands, and gravels. Subsurface soil at the DRMO Yard is variable and
consists of layers of unconsolidated silty sand, gravel silt, and alluvial deposits of sand and
gravel.

Contaminants were detected in surface soil, subsurface soil, sediment, surface water, and
groundwater at the DRMO Yard.

Contaminants in surface soil are available to migrate via surface runoff. Although the DRMO
Yard is relatively flat, nearby ponds and drainage ditches may receive contaminated runoff
from the site. Contaminated runoff from the DRMO Yard would be deposited in sediments.
Dissolved contaminants in runoff may be transported through the system of drainage channels
and streams in and around the source area to the Chena River. Contaminants in surface soil
also can migrate via infiltration to subsurface soil through the downward percolation of
precipitation and snowmelt. The extent of contaminant infiltration into subsurface soil
depends on the affinity of specific contaminants to adsorb or complex with soil particles.
Surface soil contamination also can migrate from the DRMO Yard via particulate transport
and volatilization; however, this migration pathway is considered relatively minor because of
the six-month snow cover in the Fairbanks area.

Contaminants in subsurface soil are available to migrate downward through percolation to

groundwater, caused by infiltration of precipitation and snowmelt. Volatile subsurface soil
contaminants also can migrate upward to the surface through volatilization.
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Groundwater is encountered at approximately 7.5 feet BGS in an unconfined drinking water
aquifer consisting of poorly graded, coarse-grained deposits of sand and gravel. Groundwater
generally flows west to northwest toward Channel B, which was constructed as part of the
Chena River flood control project that connects the Chena and Tanana Rivers. Changes in
flow direction in Channel B occur frequently and are attributable to water level changes in the
Chena and Tanana Rivers. This change may result in Channel B recharging groundwater near
the DRMO Yard. However, fluctuations in flow direction occur frequently and are
attributable to water level changes in the Chena and Tanana Rivers.

Dissolved contaminants in groundwater will migrate through advective forces, influenced by
horizontal and vertical groundwater flow gradients. Contaminated groundwater migrating
from the DRMO Yard area eventually may be discharged to Channel B or to the drainage
channel located north of the DRMO Yard (see Figure 1-3).

Residents in three nearby subdivisions use groundwater as a drinking water source. These .
private wells are located upgradient of the DRMO Yard, in the same unconfined aquifer as
the identified DRMO Yard groundwater contamination. Groundwater generally flows west to
northwest, away from these residential areas; however, fluctuations in flow direction

occur. The first residential area is approximately 1,400 feet to the north, the second is
approximately 1,000 feet to the northeast, and the third is approximately 400 feet to the
southeast. A public drinking water well and fire suppression system were installed in 1996
and are in service within the fenced DRMO Yard. This well was installed directly upgradient
of the known groundwater solvent contamination plume, at a depth of 102 feet. The solvent
plume extends from approximately 7 feet BGS to between 30 feet and 40 feet BGS. Pumping
rates at the public drinking water well will be limited until federal Safe Drinking Water Act
and State of Alaska Drinking Water Standard maximum contaminant levels (MCLs) are
achieved in the contaminant plume to reduce the chance of changing plume characterization
and of causing the plume to be drawn within the cone of influence of the potable water well.

3.1.2 Nature and Extent of Contamination

From 1990 through 1993, investigations including geophysical surveys, surface and
subsurface soil sampling, and installation of groundwater monitoring wells were conducted to
identify the extent of contamination at the DRMO Yard.

In July 1992, 12 borings and two monitoring wells were installed in an area north of Building
5001 at the DRMO Yard as part of a geotechnical investigation for placing a building
foundation. Petroleum hydrocarbons that exceeded ADEC’s soil cleanup levels were detected
in the soils. Groundwater in one monitoring well contained trichloroethene (TCE)

at 8.6 parts per billion (ppb). The state and federal MCL for TCE is 5 ppb. A petroleum
UST was associated with the most significant contamination at this source area, which is
being remediated under the Two-Party Agreement.

Additional areas of soil and groundwater contamination at the DRMO Yard were investigated
through a Preliminary Source Evaluation at the DRMO Yard in September 1992. The
evaluation confirmed results from previous investigations conducted in the vicinity of and in
the DRMO Yard. Petroleum hydrocarbons and volatile organic compounds (VOCs)
associated with fuels and low levels of dioxins/furans, PCBs, and pesticides were detected in
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soils and groundwater.

In 1993, the OU-2 RI was conducted. The main objectives at the DRMO Yard were to verify
information about the nature and extent of surface and subsurface soil and groundwater
contamination and to collect information of sufficient quality to be used in a Baseline Risk
Assessment. The field investigation consisted of the following tasks: a geophysical survey,
surface and subsurface soil sampling, installation of groundwater probes and monitoring
wells, collection of groundwater samples, surface water and sediment sampling, and aquifer
testing.

Contaminants detected in soil, groundwater, and sediments included organic compounds; i.e.,
petroleum hydrocarbons, PCBs, polynuclear aromatic hydrocarbons, chlorinated VOCs,
dioxins, and pesticides. Several inorganic elements also were detected; i.e., manganese, lead,
and arsenic (see Tables 3-1 through 3-5). These contaminants are believed to have come from
several on-site sources, including former petroleum USTs; on-site storage of electrical
transformers and drums without secondary containment; and the incineration of mattresses,
wood furniture, drummed fluids, and plastics in an on-site fire burn pit. These contaminants
were compared to existing background levels determined for inorganics in this mineral-rich
area, screened for inclusion in the Human Health and Ecological Risk Assessment, and
compared to state and federal drinking water standards. Analytes were retained as
contaminants of concern if they exceeded background levels, standard risked-based screening
criteria for residential exposure assumptions of 1x 107 for soils and 1Xx 10 for groundwater
and a hazard index of 0.1, or state and federal MCLs. The levels of inorganics are
attributable to elevated background concentration. No floating products (lighter-than-water
nonaqueous phase liquids ([LNAPLs]) or pure product solvents (denser-than-water nonaqueous
phase liquids [DNAPLs]) were identified in the groundwater at the DRMO Yard.

This source was divided into six sub-areas. Sub-areas were used because of the size of the
site, and to accurately characterize different types of suspected contaminants based on
historical activities or known releases that had occurred. Planned remediation of source areas
also is identified by sub-area.

The suspected sources of contaminants in the soil and groundwater at two sub-areas, DRMO2
and DRMO3, are removed USTs. Contaminants include petroleum and fuel products that
exceed State of Alaska soil cleanup levels. Groundwater contamination included TCE and
tetrachloroethene (PCE) at levels below state and federal MCLs.

Petroleum hydrocarbons in soil and groundwater at sub-area DRMOS exceeded State of
Alaska soil cleanup levels for UST petroleum-contaminated soil. This source area also
contained PCBs at concentrations below action levels and one soil boring with dieldrin at a
concentration of 1.0 milligrams per liter. A resampling event was conducted at this source
area; five samples were collected in the vicinity of the positive dieldrin sample. The results
were nondetect or less than screening levels. Because of the type of contaminants and
suspected sources of contamination in DRMO2, DRMO3, and DRMOS, these source areas
are being remediated under the Two-Party Agreement.

At sub-area DRMOI, two contaminants—PCE and TCE—were detected in the groundwater at
levels above their state and federal MCLs of 5 ppb. A well-defined groundwater plume, with
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maximum concentrations of 190 ppb and 17 ppb for PCE and TCE, respectively, has been
identified. PCE has migrated to the northwest in the direction of the groundwater flow and
extends beyond the DRMO Yard boundary, toward Channel B. The extent of the PCE plume
is illustrated in Figure 3-1. TCE detected in groundwater and soil is likely a degradation
product of PCE. The RI indicates that PCE-saturated soils above the groundwater plume are
the source of groundwater contamination; however, soil contaminant levels were not found at
concentrations that would result in the identified groundwater contaminant levels. The
maximum depth of PCE in groundwater is between 30 feet and 40 feet BGS, with the highest
concentration near the soil-water interface (7 feet BGS). This indicates that there is not a
pure product DNAPL source in the aquifer. Shallow and fluctuating groundwater conditions
contribute to the ongoing release of contaminants to groundwater. This is supported by the
highest soil concentration found in the saturated vadose zone, possibly associated with
subsurface releases from an abandoned wood stave pipe. Additionally, the groundwater
plume isocontours and concentrations are indicative of a discrete defined subsurface source.
While soil sampling in an approximate 75-foot grid in this area did not identify the source, the
conceptual model supports its presence. The soils will be treated during in situ remediation at
this site.

Benzo(a)pyrene was detected in three "hot spots" at sub-areas DRMOI1 and DRMO4 (see
Figure 3-1). Approximately 1,900 cubic yards of soil has been impacted by this compound.
The source of the benzo(a)pyrene has not been identified, but the compound may be a by-
product of the burning and drum storage activities within the "hot spot” areas at the source
area. The maximum depth of detection was 2 feet BGS, indicating that the contaminant does
not migrate readily through the soil column and is not a threat to groundwater

At sub-area DRMO4, benzene and PCE in the groundwater exceed state and federal MCLs of
5 ppb (at 7.5 ppb and 51 ppb, respectively) and appear to originate from miscellaneous
releases associated with operations occurring along a railroad spur. Soils contaminated with
solvent and petroleum compounds are considered the source of groundwater contamination.
The groundwater contamination is found at the southwest portion of the railroad spur and is
isolated and small in size. Although only one groundwater sample exceeded the state and
federal MCL for PCE and two samples exceeded the state and federal MCLs for benzene, a
well-defined groundwater plume is present. The contamination begins at the southwest
portion of the railroad spur and extends northwest to the road, from the west gate through the
DRMO Yard (see Figure 3-2). Several other compounds were detected at concentrations
below action screening levels in the soil and groundwater during the RI.

At sub-area DRMOG6, sample detections included petroleum hydrocarbons and low levels of
PCBs, dioxins, and inorganic elements; however, no contaminants attributable to activities
associated with this sub-area exceeded screening levels. Sediment and surface water sample
results will be evaluated further for potential contribution to cumulative ecological risk in the
postwide Risk Assessment. No action is planned for this sub-area.

3.1.3 Defense Reutilization and Marketing Office Yard Summary
The petroleum-related contamination, including diesel-range organics (DRO) and gasoline-

range organics (GRO) found in soil and groundwater throughout the source area, will be
addressed through the Two-Party Agreement, except in areas where they are comingled with
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other contaminants of concern. The PCE and TCE groundwater contaminant plumes underlie
a sizable portion of sub-areas DRMO1 and DRMO4. Groundwater monitoring well
contaminant levels in these source areas exceed state and federal MCLs for PCE and TCE at
DRMOI1 and for PCE and benzene at DRMO4. In addition, "hot spots” of benzo(a)pyrene
were found in DRMOI and DRMO4. A summary of analytical results for the DRMO Yard
can be found in Tables 3-1 through 3-5.

3.2 BUILDING 1168 LEACH WELL
3.2.1 Physical Features, Hydrogeologic Conditions, and Transport Pathways

The topography at the Building 1168 Leach Well source area is relatively flat. No surface
water drainage pathways are evident. During periods of high precipitation and spring
snowmelt, surface water may flow overland to low-lying areas north and southeast of the site.
The nearest surface water body, the Chena River, is approximately 1,800 feet to the east.
The source area is surrounded by a spruce-hardwood forest to the west, north, and east.

Subsurface soil at the Building 1168 Leach Weli source area consists of unconsolidated lenses
of interlayered silt, silty sand, and poorly graded sand and gravel, underlain by sandy gravel.
Fine-grained silt deposits appear as shallow lenses within silty sand and sand, and are overlain
mostly by silty gravel. Silty, gravelly surface soil is predominantly fill material, likely laid
down when the Building 1168 parking lot was constructed. Near surface sand and silt are
underlain mainly by poorly graded, loose- to medium-density, saturated, sandy gravel that is
highly permeable. '

Contamination originated from a leach well that received liquids collected in floor drains
within Building 1168. Floor drains were connected to a buried pipe that discharged to the
leach well at approximately 13 feet BGS. Because of the release mechanism, significant
surface soil contamination has not been identified at this source area. Floor drains within the
building are suspected of receiving spilled oil and lubricants, fuels, solvents, and engine
coolants. Contaminants in subsurface soil are available to migrate vertically toward
groundwater with infiltration of precipitation and snowmelt. Lateral spreading of contami-
nants in subsurface soil has occurred from point sources of contamination because of capillary
forces and partitioning exceeding gravitational forces on contaminant movement. Volatile
contaminants in subsurface soil also can migrate upward through volatilization from
groundwater to soil.

Infiltration and percolation through contaminated soil have been contributors to groundwater
contamination. Leaching through contaminated soils caused by fluctuating groundwater levels
and the affinity of petroleum products to float also have been major factors in continued
groundwater contamination.

Groundwater is the main contaminant migration pathway at the Building 1168 Leach Well
source area. Groundwater was encountered between 12 feet to 17 feet BGS and flows to the
northwest toward the west boundary of Fort Wainwright and off-post residential areas. No
confining layers have been encountered in the source area. Dissolved contaminants in
groundwater will migrate through advective forces, influenced by horizontal and vertical
groundwater flow gradients.
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3.2.2 Nature and Extent of Contamination
Numerous investigations occurred at the Building 1168 Leach Well before the start of the RI.

In 1990, a groundwater survey conducted by the United States Army Environmental Hygiene
Agency and an EPA RCRA Facility Assessment recommended further investigation at the
Building 1168 Leach Well. This recommendation was based on the high potential for releases
from the leach well and UST.

In 1992 and 1993, a Preliminary Source Evaluation was performed and included analytical
measurements of surface and subsurface soil and groundwater samples. Petroleum
hydrocarbons were detected in subsurface soil samples exceeding the State of Alaska cleanup
levels for non-UST petroleum-contaminated soil. TCE and benzene exceeded the state and
federal MCLs of 5 ppb. Ethylbenzene and xylenes also were detected in groundwater. The
highest analyte concentrations in soil and groundwater were from samples closest to the leach
well.

The OU-2 RI was conducted in 1993. The principal objectives of the RI at the Building 1168
Leach Well were to obtain information about the nature and extent of subsurface soil and
groundwater contamination. The field investigation consisted of the following tasks: one
surface soil sample, numerous subsurface soil samples, installation of two monitoring wells,
collection of groundwater samples, aquifer testing, and a Treatability Study.

The RI results confirmed petroleum hydrocarbon and semivolatile organic compound
contamination in groundwater, specifically benzene and TCE above state and federal MCLs of
5 ppb. No floating petroleum product (LNAPL) was found in the groundwater at this site.
Manganese also exceeded risk-based concentrations but is attributable to background
concentrations in this minerally rich area.

Contaminants detected in subsurface soils at the Building 1168 Leach Well include inorganics
and petroleum hydrocarbons. Groundwater at the Building 1168 Leach Well contained
petroleum hydrocarbons, aromatic and chlorinated VOCs, and inorganic elements. Tables
3-6, 3-7, and 3-8 list the chemicals detected in soil and groundwater at the Building 1168
Leach Well.

In subsurface soil, petroleum hydrocarbon-contaminated soil extends approximately 50 feet
radially from the leach well. Contaminant concentrations decrease with increasing horizontal
distance from the leach well. The thickness of subsurface soil contamination ranges from the
bottom of the leach well to the seasonal low-water table elevation. A smear zone
approximately 4 feet thick exists underneath the leach well and is a result of water table level
fluctuations. An estimated 1,300 cubic yards of subsurface soil has been impacted by
contaminants discharged from the leach well (see Figure 3-3). Table 3-6 lists the analytes
detected in soil.

The contaminated soil around the leach well appears to be the source of petroleum
hydrocarbons and VOCs detected in groundwater. Contamination from subsurface soil has
created a comingled benzene and TCE plume in groundwater 20 feet to 50 feet BGS. The
plume extends horizontally downgradient (northwest) approximately 400 feet from the leach
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well (see Figure 3-4). Measurable free-floating product on the groundwater has not been
detected at the Building 1168 Leach Well.

An SVE/AS pilot-scale treatability study was initiated in November 1994. Quarterly
monitoring results indicate at least a 50% reduction of petroleum-related contaminants in
groundwater in the active treatment zone over the last two years. Benzene and TCE were not
detected within the active zone. However, exceedances of state and federal MCLs still exist
outside the pilot-scale active treatment zone.
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Table 3-1
SUMMARY OF SURFACE AND SUBSURFACE SOIL SAMPLE RESULTS
DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(mg/kg)
Location of Risk-Based Number of
Number of Samples Range of Detected Maximum Screening Background Samples

Analyte Analyzed/Detected Concentrations Concentration Concentration® Concentration | Exceeding RBCs
Petroleum Hydrocarbons
Diesel-range organics 328/163 0.0038 - 9,600 AP-6738 100 NA 37
Gasoline-range organics® 322/66 0.25 - 690 AP-6773 50 NA 15
Volatile Organic Compounds
1,2,4-Trimethylbenzene 323/9 0.004 - 2.8 AP-6773 39 NA 0
1,3,5-Trimethylbenzene 323/18 0.006 - 5.6 AP-6773 31 NA 0
Acetone 323/30 0.017 - 0.42 AP-6806 7,800 NA 0
Benzene 323/4 0.006 - 0.008 AP-6771 22 NA 0
Cumene (isopropylbenzene) 323/2 0.0092 - 0.016 AP-6806 3,100 NA 0
Ethylbenzene 323/5 0.003 - 0.023 AP-6771 7,800 NA 0
mé&p-Xylene 32377 0.005 - 0.077 AP-6771 160,000 NA 0
Methylene chloride 323/212 0.003 - 0.095 AP-6773 85 NA 5
n-Butylbenzene 323/6 0.006 - 0.63 AP-6806 NA NA NA
n-Propylbenzene 32372 0.0082 - 0.023 AP-6806 NA NA NA
o-Xylene 32317 0.002 - 0.035 AP-6771 160,000 NA 0
p-Isopropyltoluene 323/13 0.005 - 2.2 AP-6771 NA NA NA

Key at end of table.
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Page 2 of 6
Table 3-1
SUMMARY OF SURFACE AND SUBSURFACE SOIL SAMPLE RESULTS
DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALLASKA
(mg/kg)
Location of Risk-Based Number of
Number of Samples Range of Detected Maximum Screening Background Samples

Analyte Analyzed/Detected Concentrations Concentration Concentration® Concentration | Exceeding RBCs
sec-Butylbenzene 32372 0.011 - 0.220 AP-6806 780 NA 0
tert-Butylbenzene 32311 0.0034 AP-6796 780 NA 0
Tetrachloroethene 323/24 0.0025 - 0.15 AP-6803 12 NA 0
Toluene 32311 0.0024 - 0.09 AP-6771 16,000 NA 0
Semivolatile Organic Compounds
2-Methylnaphthalene 328/8 0.057 - 13 AP-6773 NA NA NA
Acenaphthene 328/2 0.130- 0.170 AP-6763 4,700 NA 0
Anthracene 328/4 0.050 - 0.350 AP-6796 23,000 NA 0
Benzo(a)anthracene 328/7 0.045 - 0.320 AP-6758 0.88 NA 0
Benzo(a)pyrene 328/7 0.049 - 0.350 AP-6758 0.088 NA 6
Benzo(b)fluoranthene 328/9 0.048 - 0.350 AP-6758 0.88 NA 0
Benzo(g,h,i)perylene 328/7 0.046 - 0.370 AP-6747 NA NA NA
Benzo(k)fluoranthene 328/7 0.052 - 0.330 AP-6758 8.8 NA 0
bis(2-ethylhexyl)-phthalate 328/28 0.029 - 1.600 AP-6745 46 NA 0
Butyl benzyl phthalate 328/7 0.150 - 0.710 AP-6798 16,000 NA 0
Chrysene 328/8 0.046 - 0.390 AP-6758 88 NA 0

Key at end of table.
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Table 3-1
SUMMARY OF SURFACE AND SUBSURFACE SOIL SAMPLE RESULTS
DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
I (mg/kg)
Location of Risk-Based Number of
Number of Samples Range of Detected Maximum Screening Background Samples

Analyte Analyzed/Detected Concentrations Concentration Concentration® Concentration | Exceeding RBCs
di-n-Butyl phthalate 327/133 0.024 - 2.600 004 NA NA NA
Dibenzo(a,h)anthracene 328/2 0.052 - 0.084 AP-6758 0.088 NA 0
Fluoranthene 328/11 0.058 - 0.660 AP-6758 3,100 NA 0
Fluorene 328/4 0.230-1.0 AP-6738 3,100 NA 0
Indeno(1,2,3-cd)pyrene 328/5 0.052-0.2 AP-6758 0.88 NA 0
Naphthalene 651/10 0.004-4.7 AP-6738 3,100 NA 0
Phenanthrene 328/16 0.059 -0.950 AP-6773 NA NA NA
Pyrene 328/9 0.091 - 0.640 AP-6758 2,300 NA 0
Other Organic Compounds
Total organic carbon 331/331 290 - 40,300 AP-6736 NA NA NA
I’CBs and Organochlorine Pesticides
4,4’-Dichlorodiphenyldichloroethane 331/31 ' 0.0024 - 0.039 AP-6751 2.7 NA 0
(DDD)
4,4’-Dichlorodiphenyldichloroethene 331/38 0.0016 - 0.059 AP-6739 1.9 NA 0
(DDE) .
4,4’-Dichlorodiphenyltrichloroethane 331/119 0.0013-1.1 | AP-6747 S 1.9 NA 0
(DDT)

Key at end of table.
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Table 3-1
SUMMARY OF SURFACE AND SUBSURFACE SOIL SAMPLE RESULTS
DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(mg/kg)
Location of Risk-Based Number of
Number of Samples Range of Detected Maximum Screening Background Samples
Analyte Analyzed/Detected Concentrations Concentration Concentration® Concentration | Exceeding RBCs
Aroclor 1254 33112 0.026 - 0.430 AP-6730 0.083 NA 2
Aldrin 33N 0.00065 AP-6806 0.038 NA 0
Aroclor 1260 331/55 0.017-13 005 0.083 NA 25
beta-BHC 331/4 0.00057 - 0.0016 AP-6797 0.35 NA 0
Dieldrin 331/4 0.012-10 AP-6794 0.04 NA 2
Endosulfan 1 3311 0.016 AP-6796 470 NA 0
Endosulfan 11 331/5 0.00078 - 0.016 AP-6758 470 NA 1]
Endrin 331/3 0.0097 - 0.014 AP-6794 23 NA 0
Endrin aldehyde 3311 0.0086 AP-6803 NA NA NA
Endrin ketone 331/5 0.0015 - 0.027 SP-6796 NA NA NA
gamma-BHC (Lindane) 331/6 0.0042 - 0.130 SP-6763 0.49 NA 0
Heptachlor epoxide 331/1 0.019 AP-6796 0.07 NA 0
Methoxychlor 33111 0.0048 AP-6793 390 NA 0

Key at end of table.
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Table 3-1
SUMMARY OF SURFACE AND SUBSURFACE SOIL SAMPLE RESULTS
DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(mg/kg)
Location of Risk-Based Number of
Number of Samples Range of Detected Maximum Screening Background Samples

Analyte Analyzed/Detected Concentrations Concentration Concentration® Concentration | Exceeding RBCs
Metals
Arsenic 332/318 0.79-724 AP-6744 0.37 29 318
Barium 331/331 18 - 381 AP-6750 5,500 234 0
Cadmium 331/84 0.48 - 8.1 AP-6782 39 NA 0
Chromium 331/330 2.7 -46.1 AP-6742 78,000 46 0
Lead 336/332 1.7 - 996 AP-6735 400 NA 3
Manganese 331/330 29.1 - 2,420 AP-6780 390 318 33
Mercury 331/22 0.07-23 AP-6732 23 ND ¢
Selenium 331/214 0.051 - 4.1 AP-6750 390 0.17 0
Silver 33t/12 0.55-53 AP-6778 390 1.10 0
Thallium 331/6 0.13-9.8 AP-6776 NA ND NA
Dioxins/Furans (pg/g)
2,3,7,8-TCDD TEQ 267/244 0.0008-97.356 AP-6734 4.1 NA 9

Note:  The RBC used for m&p-xylene is the RBC for xylenes mixed. No RBC for p-xylene in soil exists. The RBC used for chromium is the one for trivalent chromium.  The RBC
used for arsenic is the one for the carcinogenic form of arsenic. '

Key at end of table.
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Table 3-1 (Cont.)

4 Risk-based screening concentration values are based ona 1 x 10 residential direct contact risk or an HQ=1 (EPA, Region IIl, July 11, 1994, Risk Based Concentration Tables).
ADEC soil cleanup matrix score Level A for DRO is 100 mg/kg.
€ ADEC soil cleanup matrix score Level A for GRO is 50 mg/kg.

Key:

ADEC =

BHC
DRMO
DRO
GRO
nglkg
mg/kg
NA
ND
PCBs
pe/g
RBCs

TCDD =
TEQ =

Alaska Department of Environmental Conservation.
Benzenehexachloride.

Defense Reutilization and Marketing Office.
Diesel-range organics.

Gasoline-range organics.

Micrograms per kilogram.

Milligrams per kilogram.

Not applicable.

Not detected.

Polychlorinated biphenyls.

Picograms per gram.

Risk-based concentrations.
Tetrachlorodibenzo-p-dioxin.

Toxicity equivalency.

Key at end of table.
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Table 3-2
SUMMARY OF SEDIMENT SAMPLE RESULTS
DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(mg/kg)
Location of Risk-Based Number of
Number of Samples Range of Detected Maximum Screening Background Samples

Analyte Analyzed/Detected Concentrations Concentration Concentration® Concentration Exceeding RBCs
Petroleum Hydrocarbons
Diesel-range organicsb 9/9 63 - 1,000 007 100 NA 5
Volatile Organic Compounds
Chloroform 9/1 0.008 008 100 NA 0
Other Organic Compounds (%)
Total organic carbon U7 1-9.35 007 NA NA NA
PCBs and Organochlorine Pesticides
Aroclor 1260 9/3 7-60 007 0.083 NA 3
Metals
Arsenic 9/9 8-38 001 0.37 NA 9
Barium 9/9 139 - 387 01 5,500 NA 0
Cadmium 9/4 2-6 007 39 NA 0
Chromium 9/9 18 - 49 007 78,000 NA 0
Lead 9/9 10 - 1,390 : 007 400 NA 2
Manganese 9/9 251 - 5,140 002 390 NA 7

Key at end of table.
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Table 3-2

SUMMARY OF SEDIMENT SAMPLE RESULTS
DRMO YARD SOURCE AREA
OPERABLE UNIT 2

FORT WAINWRIGHT, ALASKA

(mg/kg)
Location of Risk-Based Number of
Number of Samples Range of Detected Maximum Screening Background Samples
Analyte Analyzed/Detected Concentrations Concentration Concentration® Concentration | Exceeding RBCs
Dioxins/Furans (pg/g)
2,3,7,8-TCDD TEQ 9/9 0.0043 - 71.98 007 4.10 NA 3
Note: The RBC used for chromium is the one for trivalent chromium. The RBC used for arsenic is for the carcinogenic form of arsenic.
a Risk-based screening concentration risk values are based ona 1 X 10 residential direct contact or an HQ = 1 (EPA, Region III, July 11, 1994, Risk-Based Concentration
Tables).
ADEC soil cleanup matrix score for Level A cleanup of DRO is 100 mg/kg.
Key:
ADEC = Alaska Department of Environmental Conservation.
DRO = Diesel-range organics.
DRMO = Defense Reutilization and Marketing Office.
ug/kg = Micrograms per kilogram.
mg/kg = Milligrams per kilogram.
NA = Not applicable.
PCBs = Polychlorinated biphenyls.
pg/g = Picograms per gram.
RBCs = Risk-based concentrations.
TCDD = Tetrachlorodibenzo-p-dioxin.
TEQ = Toxicity equivalency.
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Table 3-3
SUMMARY OF GROUNDWATER MONITORING WELL SAMPLE RESULTS
DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(ng/L)
Number of Alaska Water Quality Number of
Samples Range of Detected Location of Criteria Risk-Based Samples
Analyzed/ Concentrations Maximum (18 AAC 70/MCL 18 Screening Background Exceeding
Analyte Detected Concentration AAC 80) Concentration® Concentration MCL

Petroleum Hydrocarbons
Diesel-range organics 23/16 130 - 23,000 AP-5825 NA/NA NA NA NA
Gasoline-range organics 31/8 50 - 940 AP-5825 NA/NA NA NA NA
Volatile Organic Compounds
1,2,4-Trimethylbenzene 31/5 2.9 - 460 AP-5825 100/70 3 NA 1
1,3,5-Trimethylbenzene 31/5 3.7-130 AP-5825 100/NA 24 NA NA
Chloroform 311 1.9 AP-6802 1,240/100 0.15 NA 0
cis-1,2-Dichloroethene 31/1 7.3 AP-5764 11,600/70 61 NA V]
Cumene 31/5 1.6 - 14 AP-5825 NA/NA 1,500 NA NA
Ethylbenzene 3173 26-3.7 AP-5825 0.2/700 1,300 NA 0
mé&p-Xylene 313 32-92 AP-5825 0.2/10,000 520 NA 0
Methy! ethyl ketone 312 6.4-12 AP-5825 NA/NA 22,000 NA NA
Methylene chloride 31712 1-19 AP-6799 NA/S 4.1 NA 0
n-Butylbenzene 311 33 AP-6806 NA/NA NA NA NA
n-Propylbenzene 3/31 1.7-16 AP-5825 NA/NA NA NA NA

Key at end of table.
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Table 3-3
SUMMARY OF GROUNDWATER MONITORING WELL SAMPLE RESULTS
DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(ng/L)
Number of Alaska Water Quality Number of
Samples Range of Detected Location of Criteria Risk-Based Samples
Analyzed/ Concentrations Maximum (18 AAC 70/MCL 18 Screening Background Exceeding
Analyte Detected Concentration AAC 80) Concentration? Concentration MCL

Naphthalene 54/6 14 - 530 AP-5825 0.1/NA 1,500 NA NA
o-Xylene 3111 170 AP-5825 0.2/10,000 1,400 NA 0
p-Isopropyltoluene 312 35-19 AP-5825 NA/NA NA NA NA
sec-Butylbenzene 31/7 1.6 - 11 AP-5825 NA/NA 61 NA NA
Tetrachloroethene (PCE) 31/6 1.3 -190 AP-6803 840/5 1.1 NA 3
trans-1,2-Dichloroethene 3/31 1.2-1.7 AP-6804 11,600/100 120 NA 0
Trichloroethene (TCE) 5/31 48-17 AP-6804 5/5 1.6 NA 3
Trichlorofluoromethane 31/1 6.3 AP-5764 NA/NA 1,300 NA NA
Semivolatile Organic Compounds
2-Methylnaphthalene 23/5 11 - 200 AP-5825 0.1/NA NA NA NA
Benzoic acid 231 19 AP-6803 NA/NA 150,000 NA NA
Fluorene 23/1 2 AP-6803 0.1/NA 1,500 NA NA
Naphthalene 54/6 14 - 530 AP-5825 0.1/NA 1,500 NA NA
Organophosphorus Pesticides
Disulfoton 23/3 0.14-13 AP-5826 NA/NA 1.5 NA NA

Key at end of table.
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Table 3-3
SUMMARY OF GROUNDWATER MONITORING WELL SAMPLE RESULTS
DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(»g/L)
Number of Alaska Water Quality Number of
Samples Range of Detected Location of Criteria Risk-Based Samples
Analyzed/ Concentrations Maximum (18 AAC 70/MCL 18 Screening Background Exceeding
- Analyte Detected Concentration AAC 80) Concentration® Concentration MCL

Metals
Arsenic (dissolved) 23/13 6-24 AP-5825 48/50 0.038 56 0
Arsenic (total) 23/13 6-23 AP-5825 48/50 0.038 230 0
Barium (dissolved) 23/20 100 - 310 AP-5825 1,000/2,000 2,600 520 0
Barium (total) 23/20 100 - 320 AP-5825 1,000/2,000 2,600 2,000 0
Lead (dissolved) 23/1 6 AP-6802 NA/1S NA 27 0
Manganese (dissolved) 23/20 250 - 13,000 AP-5825 sob 180 1,900 20
Manganese (total) 23/20 270 - 13,000 AP-5825 5P 180 1,900 20
Dioxins/Furans (pg/L)
2,3,7,8-TCDD TEQ 20/19 0.33 - 8.4183 AP-5765 10/30 0.43 NA 0

Note: The RBC used for m&p-xylene is the one for p-xylene. This RBC is the more conservative of the two. The RBC used for arsenic is for the carcinogenic form of arsenic.

2 Risk-based screening concentration values are based ona 1 X 105 residential direct contact risk or HQ = 1 (EPA, Region IlI, July 11, 1994, Risk Based Concentration Tables).
b Secondary MCL. o

Table 3-3 (Cont.)

Key at end of table.



Key:

DRMO
MCL

ug/L
NA

pg/L
TCDD

TEQ

1]

Alaska Administrative Code.

Defense Reutilization and Marketing Office.

Maximum contaminant level.
Micrograms per liter.

Not applicable.

Picograms per liter.
Tetrachlorodibenzo-p-dioxin.
Toxicity equivalency.

Page 4 of 4
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Table 34
SUMMARY OF GROUNDWATER PROBE SAMPLE RESULTS
DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(ng/L)
Alaska Water Number of
Location of Quality Criteria Risk-Based Samples
Number of Samples | Range of Detected Maximum 18 AAC 70/MCL Screening Background Exceeding
Analyte Analyzed/Detected Concentrations Concentration (18 AAC 80) Concentration® Concentration MCLs
Petroleumm Hydrocarbons
Dicscl-range organics 94/65 120 - 41,000 P34 NA/NA NA NA NA
Gasoline-range organics 89/19 70 - 28,000 P34 NA/NA NA NA NA
Volatile Organic Compounds
1,2,4-Trimethylbenzene 93/11 1.3 - 340 P35 100/NA 3 NA NA
1,2-Dichlorobenzene 161/2 19 - 38 P15 763/600 370 NA 0
1,2-Dichloroethane 93/1 1.5 P13 5/5 0.12 NA 0
1,3,5-Trimethylbenzene 93/10 1.3 -130 P35 100/NA 2.4 NA NA
1,3-Dichlorobenzene 161/1 1.5 P60 763/NA 540 NA NA
1,4-Dichlorobenzene 161/2 6-12 P15 763/75 0.44 NA 0
Acetone 93/7 3.1-79 P35 NA/NA 3,700 NA NA
Benzene 93/6 1.4-75 POS 0.2/5.0 0.36 NA 3
Chlorobenzene 93/1 2.6 P15 NA/100 39 NA 0
Chloroform 93/27 1.1 -8 MW2 1,240/100 0.15 NA 0
cis-1,2-Dichloroethene 93/3 1.2-23 P59 116,000/70 61 NA 0
Cumene 93/10 1.4-14 P34 NA/NA 1,500 NA NA

Key at end of table.
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Table 3-4
SUMMARY OF GROUNDWATER PROBE SAMPLE RESULTS
DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
_ (ng/L)
Alaska Water Number of
Location of Quality Criteria Risk-Based Samples
Number of Samples | Range of Detected Maximum 18 AAC 70/MCL Screening Background Exceeding
Analyte Analyzed/Detected Concentrations Concentration (18 AAC 80) Concentration® | Concentration MCLs

Dichlorodifluoromethane 93/2 1.7-18 P07 11,000/NA 390 NA NA
Ethylbenzene 93/7 13-6 P27 0.2/700 1,300 NA 0
mé&p-Xylene 93/8 1.6 - 87 P35 0.2/10,000 520 NA 0
Methyl ethyl ketone (MEK) 93/21 2-110 Trip Blank NA/NA 22,000 NA NA
Methylene chloride 93/26 1-88 P35 NA/S 4.1 NA 2
n-Butylbenzene 93/1 30 P34 NA/NA NA NA NA
n-Propylbenzene 93/8 1.6-32 P34 NA/NA NA NA NA
x-Xylene 9317 1.2 - 150 P35 0.2/10,000 NA NA 0
p-Isopropyltoluene 93/10 1.5 - 200 P34 NA/NA NA NA NA
sec-Butylbenzene 93/7 1.2-25 P34 NA/NA 61 NA NA
Styrene 93/2 1.7-69 P57 NA/100 1,600 NA 0
Tetrachloroethene (PCE) 93/20 1.1 - 65 P35 840/5 1.1 NA 3
Toluene 93/5 1.5-37 P61 0.2/1,000 750 NA 0
trans-1,2-Dichloroethene 93/6 1.3-44 P43 11,600/100 120 NA 0
Trichloroethene (TCE) 93/19 14-9.1 - P51 5/5 1.6 NA 12
Trichlorofluoromethane 93/2 1.6-4.1 P12 NA/NA 1,300 NA 0

Key at end of table.
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Table 34
SUMMARY OF GROUNDWATER PROBE SAMPLE RESULTS
DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(ng/L)
Alaska Water Number of
Location of Quality Criteria Risk-Based Samples
Number of Samples { Range of Detected Maximum 18 AAC T0/MCL. Screening Background Exceeding
Analyte Analyzed/Detected Concentrations Concentration (18 AAC 80) Concentration® Concentration MCLs

Semivolatile Organic Compounds
2-Methylnaphthalene 68/9 1-240 P35 0.1/NA NA NA NA
Dibenzofuran 68/1 2 P34 NA/NA 150 NA NA
Diethylphthalate 68/1 10 P34 NA/NA 29,000 NA NA
Fluorene 68/2 4-6 P34 0.1/NA 1,500 NA NA
Naphthalene 161/20 1.6 - 410 P35 0.1/620 1,500 NA 0
Phenanthrene 68/1 4 P34 0.1/NA NA NA NA
Organophosphorus Pesticides
Diazinon 68/1 0.27 P37 NA/NA 33 NA NA
Disulfoton 68/2 0.11-0.53 P46 NA/NA 1.5 NA NA
Naled 68/2 0.18 - 0.87 P60 NA/NA 73 NA NA
Ronnel 68/1 1,100 P27 NA/NA 1,800 NA NA
Metals
Arsenic (dissolved) 67/34 5-39 P39 48/50 0.038 56 0
Arsenic (total) 68/35 6-43 " P39 48/50 0.038 230 0
Barium (dissolved) 67/64 30 - 420 P07 1,000/2,000 2,600 520 0

Key at end of table.
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Table 3-4
SUMMARY OF GROUNDWATER PROBE SAMPLE RESULTS
DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(g/L)
Alaska Water Number of
Location of Quality Criteria Risk-Based Samples
Number of Samples | Range of Detected Maximum 18 AAC 70/MCL Screening -Background Exceeding
Analyte Analyzed/Detected Concentrations Concentration (18 AAC 80) Concentration® Concentration MCLs

Barium (total) 68/65 30 - 1,200 P04 1,000/2,000 2,600 2,000 0
Chromium (total) 64/8 20 - 510 P57 11/100 37,000 390 2
Lead (dissolved) 67/3 3-5 P23 NA/15 0.0037 27 0
Lead (total) 68/10 2-14 P21 NA/15 0.0037 160 0
Manganese (dissolved) 67/63 20 - 6,100 P35 NA/SQb 180 1,900 57
Manganese (total) 68/65 20 - 6,400 P35 NA/SQb 180 1,900 57
Mercury (dissolved) 67/1 08 P Slough 1 0.012/2 11 NA 0

Dioxins (pg/L)
2,3,7,8-TCDD TEQ 68/50 0.02 - 8.66 P25 10/30 0.43 NA 0
Note: The RBC used m&p-xylene as the one for p-xylene. This RBC is the more conservative of the two RBCs. The RBC used for arsenic is for the carcinogenic form of arsenic.

Key at end of table.

2 Risk-based screening concentration values are basedona 1 X 10°® residential direct contact risk or HQ = 1 (EPA, Region 1llI, July 11, 1994, Risk Based Concentration Tables).
b Secondary MCL.
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Table 3-4 (Cont.)

Key:

AAC
DRMO

MCL =

ng/L
NA
pg/L
TCDD
TEQ

|

Alaska Administrative Code.

Defense Reutilization and Marketing Office.

Maximum contaminant level.
Micrograms per liter.

Not applicable.

Picograms per liter.
Tetrachlorodibenzo-p-dioxin.
Toxicity equivalency.
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Table 3-5
SUMMARY OF SURFACE WATER SAMPLE RESULTS
COLLECTED FROM CHANNEL B
DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(ng/L)
Alaska Water Number of
Location of Quality Criteria Risk-Based Samples
Number of Samples { Range of Detected Maximum 18 AAC 70/MCL (18 Screening Background Exceeding
Analyte Analyzed/Detected Concentrations Concentration AAC 80) Concentration? Concentration MCLs

Petroleum Hydrocarbons
Diesel-range organics 4/1 62 003 NA/NA NA NA NA
Volatile Organic Compounds
Chloroform 4/3 05-32 002 1,240/100 0.15 NA 0
Methylene chloride 4/3 1-1 002 NA/NA 4.1 NA NA
Metals
Barium (dissolved) 4/4 71-74 001 1,000/2,000 2,600 520 0
Barium (total) 4/4 70 - 74 003 1,000/2,000 2,600 2,000 0
Manganese (dissolved) 4/4 479 - 536 001 NA/50P 180 1,900 4
Manganese (total) 4/4 478 - 532 001 NA/50b 180 1,900 4

4 Risk-based screening concentration values are based ona 1 X 106 residential risk or an HQ=1 (EPA,

b Secondary MCL.

Key at end of table.

Region II1, July 11, 1994, Risk Based Concentration Tables).
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Table 3-5 (Cont.)

Key:
AAC = Alaska Administrative Code.
DRMO = Defense Reutilization and Marketing Office.
MCL = Maximum contaminant level.
ug/L = Micrograms per liter.

NA = Not applicable.

Page 2 of 2
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Table 3-6
SUMMARY OF SOIL SAMPLE RESULTS
BUILDING 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(mg/kg)
Number of Range of Location of Risk-Based Number of
Samples Detected Maximum Screening Background Samples

Analyte Analyzed/Detected | Concentrations | Concentration | Concentration® | Concentration | Exceeding RBCs |
PCBs and Organochlorine Pesticides '
4,4’-Dichlorodiphenyltrichloroethane 5/1 0.0048 AP-6808 1.9 NA 1
Metals
Arsenic 5/5 1.3-51 AP-6808 0.37 17 5
Barium 5/5 29 - 120 AP-6808 5,500 275 0
Cadmium 5/5 0.73-22 AP-6808 39 1.7 0
Chromium 5/5 6.8-22 AP-6808 78,000 35 0
Lead 5/5 24-179 AP-6808 400 25 0
Manganese 5/5 93 - 380 AP-6808 390 NA 0
Selenium 5/1 0.22 AP-6808 390 NA 0
Silver 5/4 098 -3.7 AP-6808 390 NA 0
Petroleum Hydrocarbons
DRO 7117 260 - 7,700 SB-2 100b NA 7
GRO 17 26 - 4,600 SB-1 50° NA 6
Volatile Organic Compounds
Benzene 7/0 NA NA 22 NA NA
m&p-Xylenes 7/6 4.4 -62 SB-3 160,000 NA 0

Key at end of table.
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Page 2 of 2
Table 3-6
SUMMARY OF SOIL SAMPLE RESULTS
BUILDING 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(mg/kg)
Number of Range of Location of Risk-Based Number of
Samples Detected Maximum Screening Background Samples
Analyte Analyzed/Detected | Concentrations | Concentration | Concentration® Concentration Exceeding RBCs
o-Xylenes 7/6 2.9-31 SB-3 160,000 NA 0
Toluene 7/4 0.34-10 SB-3 16,000 NA 0
BTEX 716 7.3-103 SB-3 104 NA 5
Trichloroethene 710 NA NA 58 NA 0
Note: The RBC used for m&p-xylenes is the RBC for xylenes mixed. No RBC existes for p-xylenes in soil. The RBC used for arsenic is the one for the carcinogenic

form of arsenic. The RBC used for chromium is the one for trivalent chromium.

Concentration Tables).

Key:

BTEX
DRO
GRO

mg/kg

NA
PCBs
RBCs

ADEC soil cleanup matrix score for Level A DRO is 100 mg/kg.
ADEC soil cleanup matrix score for Level A GRO is 50 mg/kg.
ADEC soil cleanup matrix score for Level A BTEX is 10 mg/kg.

Benzene, toluene, ethylbenzene, and total xylenes.

Diesel-range organics.
Gasoline-range organics.
Milligrams per kilogram.
Not applicable.

Polychlorinated biphenyls.
Risk-based concentrations.

Risk-based screening concentration values are based ona 1 X 100 residential direct contact risk or an HQ=1 (EPA Region III, July 11, 1994, Risk Based
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Table 3-7
SUMMARY OF GROUNDWATER SAMPLE RESULTS
BUILDING 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(ng/L)
Alaska Water Number of
Number of Range of Location of Quality Criteria Risk-Based Samples
Analyte and Concentration Samples Detected Maximum 18 AAC 70/MCL (18 Screening Background Exceeding
Units Analyzed/Detected Concentrations Concentration AAC 80) Concentration® Concentration MCLs
I

Petroleurn Hydrocarbons
Diesel-range organics 15/9 77 - 34,000 AP-5751 NA/NA NA NA NA
Gasoline-range organics 20/7 11 - 18,000 AP-5747 NA/NA NA NA NA
Volatile Organic Compounds
1,2,4-Trimethylbenzene 20/4 49 - 350 AP-5751 100/NA 3 NA NA
1,3,5-Trimethylbenzene 20/4 18 - 150 AP-5751 100/NA 24 NA NA
Acetone 20/1 41 AP-5751 NA/NA 3,700 NA NA
Benzene 20/1 5.1 AP-5752 0.2/5 0.36 NA 1
Cumene 20/4 18 - 59 AP-5751 NA/NA 1,500 NA NA
Ethylbenzene 20/4 26 - 310 AP-5751 0.2/700 1,300 NA 0
m&p-Xylene 20/4 44 - 620 AP-5751 0.2/10,000 520 NA 0
n-Butylbenzene 20/3 13- 16 AP-5747 NA/NA NA NA NA
n-Propylbenzene 20/4 21-71 AP-5751 NA/NA NA NA NA
Naphthalene 35/8 5-130 AP-5751 0.1/NA 1,500 NA NA
o-Xylene 20/4 3-1,000 AP-5751 0.2/10,000 1,400 NA 0

Key at end of table.
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Table 3-7
SUMMARY OF GROUNDWATER SAMPLE RESULTS
BUILDING 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(ng/L)
Alaska Water Number of
Number of Range of Location of Quality Criteria Risk-Based Samples
Analyte and Concentration Samples Detected Maximum 18 AAC 70/MCL (18 Screening Background Exceeding
Units Analyzed/Detected Concentrations Concentration AAC 80) Concentration® Concentration MCLs

p-Isopropyltoluene 20/4 10 - 30 AP-5751 NA/NA NA NA NA
sec-Butylbenzene 20/4 44-11 AP-5751 NA/NA 61 NA NA
Toluene 20/1 770 AP-5751 0.2/1,000 750 NA 0
Trichloroethene 20/1 23 AP-5751 5/5 1.6 NA 1
Trichlorofluoromethane 20/3 5.1-26 AP-5781 NA/NA 1,300 NA NA
Semivolatile Organic Compounds
2-Methylnaphthalene 15/4 5-59 AP-5751 0.1/NA NA NA NA
Naphthalene 35/8 5-130 AP-5751 0.1/NA 1,500 NA NA
Metals
Arsenic (dissolved) 15/7 1/2 - 27 AP-5751 48/50 0.038 20 0
Arsenic (total) 16/6 1.8-25 AP-5751 48/50 0.038 72 0
Barium (dissolved) 15/14 62 - 350 AP-5751 1,000/2,000 2,600 988 0
Barium (total) 16/14 48 - 330 AP-5751 1,000/2,000 2,600 341 0
Cadmium (dissolved) 15/1 4.9 AP-6333 9.3/5 18 4.8 0
Chromium (total) 16/2 8 - 48 AP-6332 11/100 37,000 NA 0

Key at end of table.
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Table 3-7
SUMMARY OF GROUNDWATER SAMPLE RESULTS
BUILDING 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(ng/L)
Alaska Water Number of
Number of Range of Location of Quality Criteria Risk-Based Samples
Analyte and Concentration Samples Detected Maximum 18 AAC 70/MCL (18 Screening Background Exceeding
Units Analyzed/Detected Concentrations Concentration AAC 80) Concentration® Concentration MCLs

Lead (dissolved) 15/2 1.6-54 AP-5751 NA/15 0.0037 9.9 0
Lead (total) 16/14 1.1-21 AP-5751 NA/15 0.0037 66 1
Manganese (dissolved) 15/13 82 - 4,400 AP-5751 NA/50° 180 NA 11
Manganese (total) 16/14 11 - 4,400 AP-5751 NA/sob 180 NA 11
Selenium (dissolved) 15/2 24-3.1 AP-5751 10/50 180 NA 0
Selenium (total) 16/3 1.7-2.5 AP-5751 10/50 180 NA 0
Silver (total) 16/1 22 AP-5781 NA/100b 180 NA 0
Note: The RBC used for m&p-xylene is the one for p-xylene. This RBC is the more conservative of the two. The RBC used for arsenic is the one for the carcinogenic form of arsenic.

The RBC used for chromium is the one for trivalent chromium.

2 Risk-based screening concentration values based on a 1 x 109 residential risk or an HQ=1 (EPA, Region HI, July 11, 1994, Risk Based Concentration Tables).

b Secondary MCL.

Key:
AAC = Alaska Administrative Code.
MCLs = Maximum contaminant levels.
ug/L = Micrograms per liter.
NA = Not applicable.
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Table 3-8
SUMMARY OF MICROWELL SAMPLE RESULTS
BUILDING 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(ng/L)
Alaska Water Number of
Number of Range of Location of Quality Criteria Risk-Based Samples
Samples Detected Maximum 18 AAC 70/MCL Screening Background Exceeding
Analytes Analyzed/Detected Concentrations Concentration (18 AAC 80) Concentration® | Concentration MCLs
Metals
Aluminum 27127 135 - 39,300 PS10 NA/200 37,000 NA 24
Arsenic 27/15 6-44 PS12 48/50 0.038 76 0
Barium 27727 104 - 1,030 PS10 1,000/2,000 2,600 988 0
Chromium 27116 6-90 PS26 11/100 37,000 125 0
Copper 27117 12 - 222 PS26 12/1,000 1,400 NA 0
Iron 27127 1,340 - 188,000 PS26 1,000/300 NA NA 27
Lead 27117 2-49 PS10 3.2/115 0.0037 66 10
Manganese 27127 25 -2,930 PS21 NA/5Qb 180 NA 26
Vanadium 27/14 10-116 PS10 NA/NA 260 NA NA
Zinc 27119 16 - 242 PS10 47/5,000 11,000 NA 0
Petroleum Hydrocarbons
GRO 27/10 57 - 63,100 PSO1 NA/NA NA NA NA
DRO 27/27 55 - 28,400 PSOI NA/NA NA NA NA

Key at end of table.
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Table 3-8
SUMMARY OF MICROWELL SAMPLE RESULTS
BUILDING 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(»g/L)
Alaska Water Number of
Number of Range of Location of Quality Criteria Risk-Based Samples
Samples - Detected Maximum 18 AAC 70/MCL Screening Background Exceeding
Analytes Analyzed/Detected Concentrations Concentration (18 AAC 80) Concentration® | Concentration MCLs

Volatile Organic Compounds
1,2,4-Trimethylbenzene 27/6 2 - 800 PSO1 100/NA 3 NA NA
1,3,5-Trimethylbenzene 27/5 3-370 PSO1 100/NA 2.4 NA NA
1,3-Dichlorobenzene 271 3 PS21 T63/NA 540 NA NA
2-Butanone (MEK) 2712 2-3 PS10 NA/NA 22,000 NA NA
4-Chlorotoluene 2771 : 5 PS21 NA/NA NA NA NA
Acetone 279 2-9 PS09 NA/NA 3,700 NA NA
Benzene 2712 0.6 - 250 PSO1 0.2/5.0 0.36 NA 8
Bromobenzene 2711 9 PS21 NA/NA NA NA NA
Carbon disulfide 272 05-1 PS05 NA/NA 21 NA NA
Chloroform 2711 2.4 PS11 1,240/100 0.15 NA 0
Dichlorodifluoromethane 2717 07-1 PS15 NA/NA 390 NA NA
Ethylbenzene 27/8 3.6 - 650 PSO1 0.2/700 1,300 NA 0
Cumene (Isopropylbenzene) 2715 2-10 PSoO1 NA/NA . 1,500 NA NA

Key at end of table.
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Table 3-8
SUMMARY OF MICROWELL SAMPLE RESULTS
BUILDING 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(ng/L)
3t
Alaska Water Number of
Number of Range of Location of Quality Criteria Risk-Based Samples
Samples Detected Maximum 18 AAC 70/MCL Screening Background Exceeding
Analytes Analyzed/Detected Concentrations Concentration (18 AAC 80) Concentration® | Concentration MCLs

Naphthalene 27/3 6 - 250 PSO1 0.1/NA 1,500 NA NA
Toluene 27/8 0.6 - 2,700 PSoO1 0.2/1,000 750 NA 2
Total xylenes 27/10 1.4 - 4,300 PS01 NA/10,000 12,000 NA 0
Trichloroethene 27/6 1.0-47 PS23 515 1.6 NA 4
Trichlorofluoromethane 2717 0.5-17 PS11 NA/NA 1,300 NA NA
cis-1,2-Dichlorocthene 27/4 0.7-95 PS21 11,600/70 61 NA 0
n-Propylbenzene 2712 4-6 PS21 NA/NA NA NA NA

Semivolatile Organic Compounds
2-Methylnaphthalene 2713 19 - 29 PS23 0.1/NA NA NA NA
3- and 4-Methylphenol 27/3 18 - 64 PSO1 NA/NA 180 NA NA
Naphthalene 27/4 10 - 87 PS23 0.1/NA 1,500 NA NA

Key at end of table.
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Table 3-8 (Cont.)

Note: The RBC used for arsenic is for the carcinogenic form of arsenic. The RBC used for chromium is the one for trivalent chromivm. The RBC used for xylenes is
the one for xylenes mixed. The RBC used for 3- and 4-methylphenol is the one for 4-methylphenol, the more conservative of the two.

8  Risk-based screening concentration values based on a 1 x 106 residential risk or HQ=1 (EPA, Region IlI, July 11, 1994, Risk-Based Concentration Tables).
Secondary MCL.

Key:

AAC = Alaska Administrative Code.

DRO = Diesel-range organics.
GRO = Gasoline-range organics.
MCLs = Maximum contaminant levels.
MEK = Methyl! ethyl ketone.
pug/L = Micrograms per liter.
NA = Not applicable.

VOCs = Volatile organic compounds.
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4.0 SUMMARY OF SITE RISKS

The Baseline Human Health and Ecological Risk Assessment is one mechanism for
determining the need for taking action at the source areas and indicates exposure pathways
that need to be addressed by remedial action. Risk Assessments are performed using
information regarding contaminants and assumptions regarding the extent to which people may
be exposed to them. This summary of the Baseline Human Health Risk Assessment for the
source areas is divided into the five following sections:

* Identification of chemicals of potential concern;
¢ Exposure assessment;
¢ Toxicity assessment;

* Risk characterization, which is an integration and summary of the
information gathered and analyzed in the preceding sections; and

® Analysis of the uncertainties involved in developing a Risk Assessment.

The summary concludes with the results of the Ecological Risk Assessment conducted for the
DRMO Yard and Building 1168 Leach Well.

Human Health and Ecological Risk Assessments were conducted for OU-2 to determine '
potential risks in the absence of remedial action. CERCLA guidance allows the Baseline ‘
Human Health Risk Assessment to reflect the expected future use of a site. Scenarios ‘
involving future residential use of the DRMO Yard and Building 1168 Leach Well were |
completed; however, these scenarios were determined to not be appropriate for soils because !
industrial use is the reasonably anticipated future use, based on the Post Master Plan and
historical use of both areas.

It was determined, because of site hydrological conditions, that future residential risks
identified in the Baseline Human Health Risk Assessment apply to groundwater because an
exposure pathway for domestic water users exists. The NCP requires that groundwater be
returned to its beneficial uses whenever practicable. At these source areas, the beneficial use
is domestic water supply.

4.1 IDENTIFICATION OF CONTAMINANTS OF CONCERN

Selection of contaminants of concern, which are chemicals that potentially contribute to
human health risks at the source areas, was a three-step process. First, the maximum
concentrations of contaminants detected in on-site soil and water during the Rl field
investigation were compared to health-based screening levels for soil and drinking water
developed by EPA, Region 3, (April 20, 1994) and Region 10, Supplemental Risk Assessment
Guidance. These standards reflect residential exposure assumptions of 1x10% and 1x 107
risks associated with groundwater and soil, respectively, or a hazard quotient of 0.1 for all
media. Secondly, inorganic chemicals were compared to naturally occurring background
levels. If concentrations were found below established background levels, they were
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eliminated from further consideration. Thirdly, chemicals detected at a frequency of less than
1% were eliminated from consideration unless their concentration was significantly higher
than EPA’s health-based screening levels. While soil contamination did not pose a direct
threat to human health, it does act as an ongoing source of contamination to groundwater.

Table 4-1 presents the contaminants of concern identified in each environmental medium
evaluated for each source area.

4.2 EXPOSURE ASSESSMENT

The exposure assessment estimates the type and magnitude of exposures to the contaminants
of concern at the source areas. The exposure assessment considers the current and potential
future uses of the source area, characterizes the potentially exposed populations, identifies the
important exposure pathways, and quantifies the intake of each contaminant of concern from
each medium for each population at risk. The Human Health Risk Assessment for OU-2 was
completed for the DRMO Yard and Building 1168 Leach Well.

4.2.1 Identification of Site Uses, Exposed Populations, and Exposure Pathways
4.2.1.1 Source Area Land Use Scenarios

The exposure assessment for the DRMO Yard and Building 1168 Leach Well source areas
considers land use scenarios to evaluate exposed populations. The Baseline Human Health
Risk Assessment evaluated future residential land use of the site, which assumes that
individuals would spend 30 years of their time at the source. Even though this scenario is
unlikely, it provides a conservative baseline to avoid underestimation of risks. The industrial
scenario assumes that the site would continue to be used for industrial purposes and that
workers would spend 25 years of continuous employment at the site. Tables 4-2 and 4-3
identify the potential exposure routes evaluated for the Human Health Risk Assessment. It
was determined that the industrial scenario would be appropriate for these source areas for the
land use purposes. For groundwater, the future residential use scenario is used to represent
the impacted drinking water supply aquifer and potential consumption.

4.2.1.2  Exposure Pathways and Assumptions

An exposure pathway is the mechanism by which chemicals migrate from their source or
point of release to the population at risk. A complete exposure pathway comprises four
elements: a source of a chemical release, transport of contaminants through environmental
media, a point of potential human contact with a contaminated medium, and entry into the
body or exposure route.

The exposure pathways considered in the Baseline Human Health Risk Assessment varied
depending on the land use and population potentially exposed. The exposure assessment
identified potential pathways for contaminants of concern to reach the exposed population for
each source area. A "complete" exposure pathway must exist for a contaminant to pose a
potential human health risk (i.e., the potential receptor to be exposed to a contaminant must
exist).
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4.2.1.3  Calculation of Exposure

EPA’s Superfund guidance requires that the reasonable maximum exposure be used to
calculate potential health impacts at Superfund sites. The reasonable maximum exposure is
the highest exposure that is reasonably expected to occur at the source areas and is calculated
using conservative assumptions in order to represent exposures that are reasonable and
protective. The Baseline Human Health Risk Assessment reasonable maximum and average
exposures were estimated for the residential and industrial land use scenarios. Average
exposures were calculated to represent exposures of a more typical person.

To estimate exposure, data regarding the concentrations of contaminants of concern in the
media of concern at the source area (the exposure point concentrations) are combined with
information about the projected behaviors and characteristics of the people who potentially
may be exposed to these media (exposure parameters). These elements are described below:

a) Exposure Point Concentrations. Surface soil (0 feet to 2 feet BGS), subsurface
soil (2 feet to 12 feet BGS), and groundwater sample results for the DRMO Yard
were averaged to calculate exposure point concentrations for the reasonable
maximum exposure and average exposure calculations. At the DRMO Yard, two
wells were selected from three areas (Area 1, Area 2, and Area 3) within the
source area to be evaluated to ensure that the risks associated with "hot spots”
were considered. Data from these areas were averaged to provide the reasonable
maximum exposure. Because contaminant release occurred through a subsurface
leach well at Building 1168, only subsurface soil contamination exists. Therefore,
surface soil, sediment, and air exposure pathways risks were not calculated.
Groundwater exposure point concentrations were calculated. Tables 4-4 through
4-7 contain exposure point concentrations for carcinogenic and noncarcinogenic
contaminants of concern at both source areas. The exposure point concentrations
were calculated on the arithmetic mean as the data (average) and as the 95% upper
confidence level of the arithmetic mean of the data (reasonable maximum

© exposure). '

Note: A value of one-half the detection limit was used for nondetect
concentrations for soil and groundwater to caiculate the exposure point
concentration. Because of the large number of nondetects (between 75% and 95%
of the samples for many chemicals), the calculated 95% upper confidence limits
(UCLs) are generally representative of the mean concentration. In addition, the
maximum detected concentration for many chemicals was often only one to two
orders of magnitude greater than the mean concentration. This finding indicates
that, in general, there was not a wide variability in the distribution of chemicals in
the different media. Because of these reasons, the 95% UCLs for many of the
chemicals detected in soil and groundwater at OU-2 are not substantially different
from the mean concentration.

b) Exposure Parameters. The parameters used to calculate the reasonable maximum
exposure include body weight, age, contact rate, frequency of exposure, and
exposure duration. Exposure parameters were obtained from EPA, Region 10,
Risk Assessment guidance (Region 10, Supplemental Risk Assessment Guidance for
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Superfund [EPA 1991]). The default exposure factors were modified to reflect
site-specific climatological and other factors at Fort Wainwright. Site-specific
exposure assumptions were made for soil contact, including ingestion, dermal
contact, and inhaling dust, based on snow cover half the year.

For all of the media, exposures were estimated assuming long-term exposures to source area
contaminants.

43 TOXICITY ASSESSMENT

The baseline human health evaluation provides toxicity information for the chemicals of
concern. Generally, cancer risks are calculated using toxicity factors known as slope factors,
while noncancer risks rely on reference doses.

EPA developed slope factors for estimating lifetime cancer risks associated with exposure to
potential carcinogens. Slope factors are expressed in units of (milligrams per kilogram
[mg/kg]-day™) and are multiplied by the estimated intake of a potential carcinogen, in mg/kg-
day”, to provide an upperbound estimate of the excess lifetime cancer risk associated with
exposure at that intake level. The term upperbound reflects the conservative estimate of the
risks calculated from the slope factor. Use of this approach makes it highly unlikely that the
actual cancer risk would be underestimated. Slope factors are derived from the results of
human epidemiological studies or chronic animal bioassays to which mathematical
extrapolations from high to low dose and from animal to human dose have been applied.

Reference doses were developed to indicate the potential for adverse health effects from
ingestion of potential contaminants of concern that exhibit such noncancer effects as damage
to organ systems (e.g., the nervous system and blood forming system). Reference doses also
are expressed in units of mg/kg-day and are estimates within an order of magnitude of
lifetime daily exposure levels for people, including sensitive individuals, who are likely to be
without risk of adverse effect. Estimates of intakes of contaminants of concern from
environmental media (e.g., the amount of a contaminant of concern ingested from
contaminated drinking water) can be compared to the reference dose. Reference doses are
derived from human epidemiological studies and from animal studies to which uncertainty
factors have been applied.

The toxicity factors were drawn from the Integrated Risk Information System or, if no
Integrated Risk Information System values were available, from the Health Effect Assessment
Summary Tables. For chemicals that do not have toxicity values available, other criteria,
such as state and federal MCLs, were used to assess potential hazards or to determine action
levels.

4.4 RISK CHARACTERIZATION

The purpose of the risk characterization is to integrate the results of the exposure and toxicity
assessments to estimate risk to humans from exposure to site contaminants. Risks were
calculated for carcinogenic (cancer-causing) and noncarcinogenic (toxic) effects based on the
reasonable maximum exposure (see Section 4.2). To estimate cancer risk, the slope factor is
multiplied by the exposure expected for that chemical to provide an upperbound estimate of
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the excess lifetime cancer risk. This estimate is the incremental probability of an individual
developing cancer over a lifetime as a result of exposure to cancer-causing chemicals at a
source area. EPA considers excess lifetime cancer risks between 1 in 1 million (1 % 10%) and
1 in 10,000 (1 x10*) to be within the generally acceptable range; risks greater than 1 in
10,000 usually suggest the need to take action at a site.

In defining effects from exposure to noncancer-causing contaminants, EPA considers
acceptable exposure levels as those that do not adversely affect humans over their expected
lifetime, with a built-in margin of safety. Potential concern for noncarcinogenic effects of a
single contaminant in a single medium is expressed as a hazard quotient, which is the ratio of
the estimated exposure from a site contaminant to that contaminant’s reference dose. If the
hazard quotient is less than 1, then adverse noncancer health effects are unlikely to occur.
Hazard ‘quotients for individual contaminants of concern are summed to yield a hazard index
for the sub-area. The potential excess lifetime cancer risks and hazard indices described in
this summary were calculated using reasonable maximum exposure assumptions.

Under current land use conditions, the estimates of carcinogenic and noncarcinogenic effects
for the DRMO Yard fell within or below the EPA acceptable risk range for CERCLA sites.

A current land use scenario was not evaluated for the Building 1168 Leach Well because there
were no complete exposure pathways.

The future land use for both source areas is considered to be industrial. However, a
residential scenario for groundwater is considered appropriate and representative of risk to
current downgradient users, given DRMO Yard and Building 1168 Leach Well site
hydrological conditions and the presence of the potable water supply/fire suppression well
within the DRMO Yard. When considering groundwater as a source of domestic water,
manganese was detected in groundwater at concentrations above EPA’s acceptable risk range
at the Building 1168 Leach Well. However, the manganese concentrations detected at the
Building 1168 Leach Well are considered reflective of background concentrations in this
mineral-rich area and are consistent with concentrations found in other source areas
throughout Fort Wainwright.

Excess lifetime incremental cancer risks and hazard indices for both source areas are
summarized in Tables 4-8 and 4-9. The incremental risks and hazard indices are calculated
after subtracting the background concentrations of inorganics.

While soil contaminant concentrations do not pose a hazard for direct human contact, the
levels are high enough to pose an ongoing threat to groundwater. Existing groundwater
contaminant concentrations exceed state and federal MCLs.

4.4.1 Defense Reutilization and Marketing Office Yard

Excess lifetime incremental cancer risks for soil are below the 1 in 10,000 to 1 in 1 million
risk range at the DRMO Yard, with the exception of benzo(a)pyrene, which is within the EPA
acceptable risk range. Incremental hazard indices for soil at the DRMO Yard are less than 1.
Arsenic was the main contaminant responsible for exceedance of an excess lifetime cancer risk
of 1x 10 for site workers and future residents. The average background concentration of
arsenic in soil is higher than the estimated surface soil reasonable maximum exposure,
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indicating that the arsenic risk for soil is attributable to background concentrations.

Excess incremental lifetime cancer risks for groundwater are below or within EPA’s
acceptable risk range of 1 in 10,000 to 1 in 1 million at the DRMO Yard. However,
groundwater near the DRMO Yard groundwater supply/fire suppression well is contaminated
with PCE at concentrations approaching unacceptable excess lifetime cancer risks (8.7 x10%).
VOCs are the contaminants responsible for exceedance of a 1x 107 risk for future residential
use of groundwater. The incremental hazard index for groundwater at the DRMO Yard is
less than 1.

State and federal MCLs for PCE and TCE are exceeded consistently in sub-area DRMOL1
groundwater. State and federal MCLs for benzene and PCE are exceeded in sub-area
DRMO4 groundwater.

4.4.2 Building 1168 Leach Well

Excess lifetime incremental cancer risks for groundwater are below or within the 1 in 10,000
to 1 in 1 million risk range at the Building 1168 Leach Well. Arsenic was the main
contaminant responsible for exceedance of an excess lifetime cancer risk of 1x10%.

The average incremental hazard index for future groundwater use is less than 1; however, the
reasonable maximum exposure hazard index is 7.8. Manganese is the main contaminant
contributing to the elevated hazard index. However, manganese was not used and was not a
by-product of any process conducted at the Building 1168 Leach Well.

4.5 MAJOR UNCERTAINTIES

Uncertainty is associated with every step of the Risk Assessment process. The main
uncertainty associated with the OU-2 Human Health Risk Assessment process that could result
in overly conservative risk evaluation is summarized below:

¢ EPA recommends use of a default value of 30 years for residential
exposure; however, most military assignments are for a much shorter
period of time, often only one to three years.

Uncertainties that may underestimate site-related risk and exposures include the following:

® As a result of a data review reported by one laboratory, many pesticide
and PCB data points were rejected for data quality reasons. However,
these rejections do not appear to significantly affect the Risk
Assessment; and

¢ Some of the analyses performed (diesel-range organics, gasoline-range
organics, and total petroleum hydrocarbons) do not provide chemical-
specific data; therefore, associated risks could not be quantified.
However, surrogate chemicals were evaluated.

59



Uncertainties with unknown effects on the outcome of the Human Health Risk Assessment
. include the following: '
¢  Multiple laboratories were used to analyze OU-2 samples, which can |
lead to inconsistencies in approach and can introduce errors or
laboratory artifacts not easily identified;

® Surrogate toxicity factors were used to evaluate the potential risk
associated with structurally similar chemicals that lack EPA-verified
toxicity factors (e.g., naphthalene was used as a surrogate for
methylnaphthalene). However, it was impossible to identify
appropriate surrogates for all chemicals lacking verified toxicity
factors. Therefore, certain chemicals were not evaluated in the Risk -
Assessment,

® The quality assurance/quality control process identified some concerns

with regard to analytical results for organochlorine and
organophosphorus pesticide samples. After data concerns were raised
for OU-2 pesticide analytical results, separate independent reviews of
the data were conducted by the Army; United States Army Engineer
District, Alaska; and EPA. While the conclusions of both reviews
indicate that the data are usable and consistent with other quality
assurance laboratory analyses, uncertainty remains. However, to
provide perspective, the action/no action decisions in this Record of
Decision would not change even if the results were an order of

. magnitude different than those reported. The variability of resuits Is
not expected to exceed this estimate, even under worst-case conditions.

Because numerous conservative assumptions were used in the selection of contaminants of
concern and the exposure and toxicity assessments, the risk characterization resuits likely
overestimate risks associated with contaminants of concern at OU-2.

4.6 ECOLOGICAL RISKS

An Ecological Risk Assessment addresses the impacts and potential risks posed by contami-
nants to natural habitats, including plants and animals, in the absence of remedial action. The
three main phases of the Ecological Risk Assessment are problem formulation, analysis, and
risk characterization.

The following sections present a brief discussion of the Ecological Risk Assessment steps.
4.6.1 Problem Formulation

To narrow the scope and to focus the Ecological Risk Assessment on the most important
aspects of OU-2, a number of steps was performed. An ecological survey was conducted at
the DRMO Yard and Building 1168 Leach Well. In addition, previous ecological
investigations, including wildlife inventories, were reviewed. A description of the regional
and local ecology was completed, and threatened, endangered, sensitive, or rare species were
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identified.

Chemicals of potential ecological concern were identified by a review of the OU-2 analytical
database with regard to data quality, spatial representation and adequacy for an Ecological
Risk Assessment, comparison to background concentrations, and comparison to ecological
risk-based criteria for sediment and surface water. Next, pathways of contaminant migration
exposure were identified by an evaluation of sources of contaminants and the mechanisms by
which they may be transported to media of ecological concern, plants, and animals.

Potential ecological effects are summarized by a review of the toxicological literature. These
summaries present a review of the known toxicological effects of the chemicals of potential
ecological concern on wildlife species.

Two types of ecological end points are considered in the Ecological Risk Assessment:
assessment and measurement end points:

® Assessment end points are qualitative or quantitative expressions of the
environmental values to be protected at OU-2 and are selected by
consideration of species that play important roles in community
structure or function; species of societal significance or concern;
species of concern to federal and state agencies; diet, habitat
preference, and behaviors that predispose the species to chemicals of
potential ecological concern exposure; amenability of the selected
species to measurement or prediction of effects; and species that may
be particularly sensitive to the chemicals of potential ecological concern
identified at OU-2; and

® Measurement end points include the species and communities used to
quantify the potential ecological impacts posed by OU-2 chemicals of
potential ecological concern. Representative measurement species are
selected based on the relative abundance of each species and
establishment of functional groups based on trophic level and preferred
habitat. Representative indicator species then are selected based on-the -
potential for exposure and the availability of toxicological data. The
following measurement species and communities were selected for
evaluation at OU-2: meadow voles, muskrats, and benthic
invertebrates.

A conceptual ecological exposure model is formulated and defines the receptors and pathways
to be evaluated in the Ecological Risk Assessment. The refined conceptual ecological
exposure models for OU-2 are potential ecological risks that may result from exposure of
terrestrial wildlife and vegetation to chemicals of potential ecological concern found in the
surface soils at the DRMO Yard and from exposure of benthic invertebrates to sediments and
surface water associated with the DRMO Yard. No complete ecological exposure pathways
associated with the Building 1168 Leach Well were identified; therefore, the source area was
not evaluated further.
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4.6.2 Analysis

The analysis phase of the Ecological Risk Assessment evaluates receptor exposure to
chemicals of potential ecological concern and the potential adverse effects of that exposure.
Analysis of exposure and effects is based on the ecological end points and the refined
conceptual ecological exposure site model derived during the problem formulation phase.
Analysis comprises two main components:

¢ Exposure assessment, in which exposure point concentrations and
chemical of potential ecological concern intakes for the measurement
species are estimated; and

® Ecological effects assessment, in which toxicity benchmark values are
derived from the literature and toxicological databases, and uncertainty
factors are selected and applied to the toxicity benchmark values to
yield toxicity reference values. The uncertainty factors are used to
compensate for applying data derived from laboratory or domestic
animal studies to free-ranging wildlife (for which littie empirical data
are available).

4.6.3 Risk Characterization
Risk characterization involves two major components: risk estimation and risk description.
4.6.3.1 Risk Estimation

Risk estimation involves calculating hazard quotients to assess potential ecological risks to
measurement species and communities. This method involves comparing calculated exposure
doses or media concentrations with toxicity reference values and/or experimentally derived
risk-based concentrations. Ecological effects are quantified by calculating the ratio between a
chemical of potential ecological concern’s estimated intake or concentration and its
corresponding toxicity reference value (i.e., the intake level or concentration at which no
adverse ecological effects are expected to occur). If this ratio (i.e., the hazard quotient)
exceeds 1, then adverse ecological effects may be expected for the chemical of potential
ecological concern. The hazard quotients described in this summary were calculated using
conservative reasonable maximum exposure assumptions.

The hazard quotients for each exposure pathway (e.g., soil ingestion and surface water
ingestion) may be summed for each chemical of potential ecological concern to establish
chemical-specific hazard indices for each measurement species. The hazard indices provide a
species- and chemical-specific characterization of the potential ecological risks across all of
the assessed exposure pathways. Finally, the hazard indices can be added across contaminants
that have similar effects.

4.6.3.2  Risk Description

Risk description involves summarizing the ecological significance of the potential risks and
presenting the uncertainties associated with the Ecological Risk Assessment.
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The results of the Ecological Risk Assessment for OU-2 indicate a potential for adverse
effects to small terrestrial mammals (e.g., voles) at the DRMO Yard, reflecting ecologically
significant concentrations of manganese and lead. These risks are associated with ingestion of
soil and vegetation. These contaminants do not appear to be associated with historical source
area activities and are consistent with regional background concentrations. Additionally, the
DRMO Yard is an industrial area with a significant amount of heavy equipment and human
activity. The habitat area in these locations has been altered significantly from the
surrounding land. Specific species surveys and traps were not used. The actual number of
animals that could be affected by these chemicals could be very low.

At the DRMO Yard drainage ditches, muskrats may be impacted by lead, manganese, arsenic,
dioxin, and PCBs present in the sediments; however, the east drainage ditch containing the
PCBs and dioxins was excavated in 1995. For the purposes of the Ecological Risk
Assessment, it was assumed that the muskrat would remain year-round in the surface water
bodies at the DRMO Yard. This is a conservative assumption because muskrats are known to
migrate to larger water bodies during winter, when smaller water bodies freeze. Therefore,
the risk is overestimated. In addition, impacts to the muskrat populatlon are not expected
because the affected areas are limited in size.

Sediment quality criteria are a measure of the potential adverse effects to benthic
invertebrates. Organic chemicals of potential ecological concern, lead, and cadmium exceed
the sediment quality criteria in the east ditch. However, the east ditch is dry throughout most
of the year and therefore does not support aquatic life. In addition, this ditch was excavated
in 1995. Although the sediment quality criteria were exceeded for arsenic, manganese, and
lead in Channel B and the north channel at the DRMO Yard, the origin of these inorganic
chemicals is assumed to be attributable mainly to a combination of naturally occurring
concentrations, contributions from other anthropogenic sources, and diffuse nonpoint source
input from the DRMO Yard source area.

Overall, there do not appear to be unacceptable potential ecological risks associated with the
DRMO Yard source area.

The Ecological Risk Assessment is subject to uncertainties because virtually every step in the
Risk Assessment process involves assumptions using professional judgment. Principal
uncertainties associated with the QU-2 Ecological Risk Assessment include the following:

e Site and media with incomplete exposure pathways were eliminated
from evaluation;

¢ For terrestrial species, the risks were estimated using average site
chemical concentrations in soil between O feet and 2 feet BGS and
modeled chemical concentrations in plants for the meadow vole;

¢ - For aquatic species, risks were estimated by calculating hazard indices
for muskrats potentially exposed to chemicals of potential ecological
concern in sediments and plants, and by evaluating the potential -
adverse effects to benthic invertebrates by comparing sediment
chemicals of potential ecological concern to sediment quality criteria;
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e Sampling was biased toward areas of "expected” soil contamination.
This is likely to result in an overestimation of potential risks to the
OU-2 ecological receptors;

® Conservative assumptions were used in estimating exposures and in
developing the contaminant screening criteria (such as using the lowest
no observed adverse effect level value from the literature), which tend
to overestimate risks;

¢ Indicator species were selected on the basis of likelihood of exposure to
contaminants. Exposure of other terrestrial and aquatic receptors is not
expected to exceed these risks. Conservative assumptions were used in
the selection of the indicator species to minimize the potential for
underestimating the exposure to other unevaluated receptors;

¢ Exposure parameters for all measurement species were selected based
on professional judgment. Assumptions included the following: that
chemicals do not degrade, terrestrial receptors are exposed chronically
to the mean concentration of all chemicals of potential ecological
concern in soil and sediment, receptors spend their lifetime within the
contaminated portion of the site, contaminants are absorbed completely
via all evaluated exposure routes, chemicals do not combine to form
new chemicals, and plant uptake modeling accurately describes
chemical uptake in plants. Without extensive site-specific field data, it
is unclear whether potential risks are underestimated or overestimated
using the selected exposure parameters;

¢~ Assumptions used in the effects assessment include the following: use
of animal data can be extrapolated across species, laboratory species
have sensitivity to chemicals of potential ecological concern similar to
species in the natural environment, data for reproductive and
development end points can predict impacts to populations, oral
exposure toxicity values can be used to evaluate dermal exposure,
indicator species are as sensitive to the toxic effects of chemicals of
potential ecological concern as the other species on site, and the
toxicity benchmarks adequately address the potential toxicity of
chemicals of ecological concern to relevant species. It is unclear
whether these assumptions overestimate or underestimate potential
risks; and

¢ Chemicals with different target organs and end points add linearly to
potential risks. This assumption probably results in an overestimation
of risk. '

The approach described in this Ecological Risk Assessment uses realistic assumptions
wherever possible; reasonable and conservative assumptions were used when empirical data
were unavailable. Consequently, potential ecological risks to OU-2 species are more likely to
be overestimated rather than underestimated.
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Table 4-1

CONTAMINANTS OF CONCERN IN SOIL AND GROUNDWATER
FROM THE HUMAN HEALTH RISK ASSESSMENT

OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA

Chemical

Source Area

DRMO Yard

Building 1168 Leach Well

Groundwater

Soil

Groundwater

Aroclor 1260

Arsenic

Barium

Benzene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

n-Butylbenzene

sec-Butylbenzenc

Cadmium

Chloroform

Chromium

4,4-DDT

1,2-Dichlorobenzene

1,1-Dichlorobenzene

1,2-Dichloroethane

1,2(cis)-Dichloroethene

L T R

Dieldrin

Diesel-range organics

Disulfoton

Ethylbenzene

Gasoline-range organics

Indeno(1,2,3-cd)pyrene

Lindane

Manganese

LR E R R

Key at end of table.
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Table 4-1

CONTAMINANTS OF CONCERN IN SOIL AND GROUNDWATER
FROM THE HUMAN HEALTH RISK ASSESSMENT
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA

Source Area
DRMO Yard Building 1168 Leach Well
Chemical Groundwater Soil Groundwater
Mercury X
Methylene chloride X
2-Methylnaphthalene X
2,3,7,8-TCDD (as X X
TEQs)
Tetrachloroethene X
Toluene
Trichloroethene X
o-Xylene X
Key:

DDT = Dichlorodiphenyldichloroethane.
DRMO = Defense Reutilization and Marketing Office.
TCDD = Tetrachlorodibenzo-p-dioxin.

TEQs = Toxicity equivalencies.

X = Indicates that the chemical was selected as a chemical of concern for the specific site and media

shown.
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POTENTIAL EXPOSURE ROUTES

DRMO YARD SOURCE AREA
OPERABLE UNIT 2

FORT WAINWRIGHT, ALASKA

Table 4-2

Potentially Exposed Populations

Exposure Medium and Current Future Future Co:sl:"::t!ion Future Site
Route Worker Worker Resident Worker Visitor
Groundwater
Ingestion X —_ — |
Dermal contact X — — |
- |
Inhalation of VOCs - — X - —
Inhalation of particulates X X — — —_
Soil
Ingestion X — — -
Dermal contact X —_ — —

Key:

DRMO
VOCs
X
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Exposure of this population through this route is not likely to occur.
Defense Reutilization and Marketing Office.

Volatile organic compounds.

Exposure of this population through this route is probable.
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Table 4-3

POTENTIAL EXPOSURE ROUTES
BUILDING 1168 LEACH WELL SOURCE AREA

OPERABLE UNIT 2

FORT WAINWRIGHT, ALASKA

Potentially Exposed Populations

Exposure Medium and Future Future Co:‘sl::l:ﬁion Future Site
Route Worker Resident Worker Visitor

Groundwater

Ingestion - X — —

Dermal contact — X - -

Air

Inhalation of VOCs - X — —

Key:

<

S

Q
o
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Exposure of this population through this route is not likely to occur.
Volatile organic compounds.
Exposure of this population through this route is probable.
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EXPOSURE POINT CONCENTRATION AND STATISTICAL SUMMARY
CHEMICALS OF POTENTIAL CONCERN
SURFACE SOIL AT THE DRMO YARD

Table 4-4

OPERABLE UNIT 2

FORT WAINWRIGHT, ALASKA

(mg/kg)
Sitewide Maximum
Average Detected Standard RME
Chemical Concentration Concentration Deviation 95% UCL
1,3,5-Trimethylbenzene 0.004 0.12 0.013 0.006
4,4’-DDT 0.055 11 0.0129 . 0.079
Aroclor 1260 0.113 1.1 0.156 " 0.143
Arsenic 8.37 72.4 7.904 9.85
Benzo(a)anthracene 0.150 0.32 58.557 160.97
Benzo(a)pyrene 0.153 0.35 60.802 164.77
Benzo(b)fluoranthene 0.125 0.35 57.736 136.31
Cadmium 0.68 8.1 1.044 '0.88
Dieldrin 0.014 1.0 113.058 35.66
Diesel-range organics 55.682 2,000 251.039 103.402
Gasoline-range organics 4.62 130 15.098 7.49
Indeno(1,2,3-cd)pyrene 0.098 0.2 0.046 0.106
Lead 35.46 996 111.649 56.27
Lindane 0.002 0.004 0.0007 0.002
Manganese 263.56 440 77.887 278.27
Mercury 0.05 0.32 0.040 0.06
p-Isopropyltoluene 0.003 0.051 0.006 0.004
Thallium 0.12 0.13 0.027 0.12
2,3,7,8-TCDD (TEQs) 2.54 pgl/g 97.4 pg/g 11.460 4.77 pg/g

Note:

95% UCL

surface soil data.

Key:

DDT
DRMO
mg/kg
pe/g
RME
TCDD
TEQs

| I O T A [

95% upper confidence limit on the arithmetic mean.
Dichlorodiphenyldichloroethane.
Defense Reutilization and Marketing Office.
Milligrams per kilogram.
Picograms per gram.
Reasonable maximum exposure.
Tetrachlorodibenzo-p-dioxin.
Toxicity equivalencies.
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The average and RME concentrations represent the arithmetic mean and the 95% UCL calculated on the sitewide
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Table 4-5

CHEMICALS OF POTENTIAL CONCERN
SUBSURFACE SOIL AT THE DRMO YARD
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA

EXPOSURE POINT CONCENTRATION AND STATISTICAL SUMMARY

& (mg/kg)
Sitewide Maximum
Average Detected Standard RME
Chemical Concentration Concentration Deviation 95% UCL
1,3,5-Trimethylbenzene 0.0543 5.600 0.457 0.104
4,4’-DDT 0.0120 0.380 0.029 0.015
Aroclor 1260 0.0790 0.590 0.047 0.085
Arsenic 5.38 19.6 3.643 5.78
Benzo(a)anthracene 0.0409 0.045 0.009 0.042
Benzo(a)pyrene 0.0441 0.049 0.011 0.045
Benzo(b)fluoranthene 0.0432 0.048 0.010 0.044
Cadmium 0.42 2 0.311 0.46
Dieldrin 0.0016 0.013 0.001 0.002
Diesel-range organics 114.19 9,600 732.435 194.586
Gasoline-range organics 16.04 690 63.206 22.98
Lead 7.59 130 9.326 8.60
Lindane 0.004 0.130 0.009 0.004
Manganese 235.89 2,420 210.473 258.88
Mercury 0.06 2.3 0.152 0.07
p-Isopropyltoluene 0.025 2.200 0.172 0.044
Thallium 2.24 9.8 1.388 2.39
2,3,7,8-TCDD (TEQs) 0.350 pg/g 1.73 pg/g 1.914 0.584

Note:

sitewide subsurface soil data.

Key:

95% UCL
DDT
DRMO
mg/kg
pe/e
RME
TCDD
TEQs

95% upper confidence limit on the arithmetic mean.
Dichlorodiphenyldichloroethane.

Defense Reutilization and Marketing Office.
Milligrams per kilogram.
Picograms per gram.
Reasonable maximum exposure.
Tetrachlorodibenzo-p-dioxin.
Toxicity equivalencies.
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The average and RME concentrations represent the arithmetic mean and the 95% UCL calculated on the
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Table 4-6
EXPOSURE POINT AND STATISTICAL SUMMARY OF CHEMICALS OF POTENTIAL CONCERN FOR
GROUNDWATER AT THE DRMO YARD
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA I
(»g/L)
Sitewide Maximum
Average Detected Standard RME RME RME RME
[ Chemical Concentration | Concentration Deviation 95% UCL Area 1 Area 2 Area 3 |
1,2,4-Trimethylbenzene 15.881 460 65.375 27.837 310.000 ND 1.15 ‘.
1,2-Dichlorobenzene 2.962 38 3.805 3.462 ND ND ND
1,2-Dichlorocthane 0.524 1.5 0.154 0.552 ND ND ND L
1,3,5-Trimethylbenzene 6.845 130 22.937 11.04 95.500 ND 1.05
1,4-Dichlorobenzene 2.716 12 2.365 3.027 ND ND ND
2-Methylnaphthalene 15.539 240 39.433 23.084 155.000 1 ND
Barium (total) 176 1,200 150 205 255 165 705
Benzene 0.825 7.5 1.226 1.049 ND ND 6.7
Butylbenzene(sec) 1.276 25 3.141 1.850 18.0 3.2 ND
Chloroform 1.218 8 1.537 1.449 1.100 ND ND
Chromium (total) 25 510 69 39 ND ND 160
cis-1,2-Dichloroethene 0.644 73 0.802 0.791 ND ND ND
Diesel-range organics 2,613 41,000 7,474 3,856 32,000 2,700 250
Disulfoton 0.122 13 0.146 0.150 . ND 0.315 ND
Gasoline-range organics 531 28,000 3,113 1,104 14,470 250 235

Key at end of table.
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Table 4-6

EXPOSURE POINT AND STATISTICAL SUMMARY OF CHEMICALS OF POTENTIAL CONCERN FOR
GROUNDWATER AT THE DRMO YARD

OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
: (ug/L)
Sitewide Maximum
Average Detected Standard RME RME RME RME
Chemical Concentration | Concentration Deviation 95% UCL Area 1 Area 2 Area 3 4

Manganese (total) 1,648 13,000 1,822 1,997 8,000 3,150 950
Methylene chloride 0.885 8.8 1.220 1.109 ND ND ND
n-Butylbenzene 0.913 30 3.253 1.508 15.250 ND ND
Naphthalene 16.786 530 64.905 25.306 204.000 ND ND
0-Xylene 6.477 170 26.250 11.277 119.500 ND ND
p-Isopropyltoluene 4.004 200 22.095 8.045 109.500 ND ND
Tetrachloroethene 5.995 140 18.375 9.355 ND 102.5 26.8
Trichloroethene 1.857 17 2.884 2.385 ND 34 3.7
2,3,7,8-TCDD (TEQs) 9.30E-7 8.65E-6 1.599 1.21E-6 4.30E-7 1.24E-6 9.11E-7

Notes:  Area 1 RME represents the average of monitoring wells P34 and AP-5825, the wells with the highest number of maximum detections.

Area 2 RME represents the average of monitoring wells MW4 and P46, the area of maximum tetrachloroethene concentrations.

Area 3 RME represents the average of monitoring wells P04 and P05, the area of maximum benzene concentrations.

Key at end of table.
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Table 4-6 (Cont.)
Key:
95% UCL = 95% upper confidence limit on the arithmetic mean.
COPC = Chemical of potential concern.
DRMO = Defense Reutilization and Marketing Office.
ug/L = Micrograms per liter.
ND = Not detected.
RME = Reasonable maximum exposure.
TCDD = Tetrachlorodibenzo-p-dioxin.
TEQs = Toxicity equivalencies.
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EXPOSURE POINT CONCENTRATION AND STATISTICAL SUMMARY OF
CONTAMINANTS OF POTENTIAL CONCERN FOR GROUNDWATER AT
BUILDING 1168 LEACH WELL

Table 4-7

OPERABLE UNIT 2

FORT WAINWRIGHT, ALASKA

74

(ug/L)
Sitewide Maximum
Average Detected Standard )
Chemical Concentration Concentration Deviation RME 95% UCL
1,2,4-Trimethylbenzene 95.22 350 145.940 234.368
1,3,5-Trimethylbenzene 40.78 150 62.427 100.302
Arsenic 8.63 27 103 185
Barium 238 350 0.100 0.334
Benzene 2.12 5.1 1.733 3.772
Diesel-range organics 7,316 34,000 14,940 21,561
Ethylbenzene 87.32 310 130.681 211.919
Gasoline-range organics 4,365 18,000 7,669 11,677
Manganese (dissolved) 1,682 4,400 1,716.601 3,318.710
n-Butylbenzene 6.77 16 7.557 13.975
o-Xylene 201.62 1,000 446.309 627.158
p-Isopropyltoluene 11.24 30 11.903 22.589
sec-Butylbenzene 4.8 11 4.139 8.747
Toluene 154.8 770 343.907 482.702
Trichloroethene 5.56 23 9.749 14.856
Notes: Both the average and RME concentrations represent the arithmetic mean and the 95% UCL of the five wells
located closest to the leach well: AP-5747, -5751, -5752, -5754, and -6332.
Although cadmium was retained as a COPC based on the screening for all wells at Building 1158, cadmium
was not detected in any of the five wells included in the EPC calculations.
Key:
95% UCL = 95% upper confidence limit on the arithmetic mean.
COPC = Chemical of potential concemn.
EPC = Exposure point concentration.
ug/L = Micrograms per liter.
RME = Reasonable maximum exposure.
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Table 4-8
SUMMARY OF INCREMENTAL CARCINOGENIC RISKS AND
NONCARCINOGENIC HAZARD INDICES FOR POTENTIALLY EXPOSED
POPULATIONS AT THE DRMO YARD
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
Carcinogenic Risks Noncarcinogenic Hazard Indices

Receptor/Pathway Average RME Average RME
Surface soil ingestion 1.9E-08 3.4E-07 1.1E-04 6.9E-04
Surface soil dermal contact 1.0E-08 1.2E-06 3.3E05 1.9E-03
Total 3.0E-08 1.5E-06 1.4E-04 2.6E-03
Future Resident—Sitewide
Surface soil ingestion 4.6E-07 3.1E-06 8.4E-04 5.3E-03
Surface soil dermal contact 7.0E-09 2.0E-06 2.5BE-05 2.8E-03 :
Total 4.7E-07 5.1E-06 8.6E-04 8.1E-03 |
Future Resident—Sitewide
Groundwater ingestion 5.5E-07 1.0B-05 3.4E-02 7.1E-01

Notes:  Incremental risks are presented for only those receptors exceeding a total risk of 10 or a total hazard
index of 1.0. Incremental risks are not presented for the three areas with elevated chemical
concentrations.

Incremental risks are calculated after subtracting the background concentrations of inorganics.

Arsenic was not a chemical of potential concem in groundwater. Therefore, the groundwater-related
incremental risks are identical to the total risks.

The soil and groundwater for OU-2 source areas was reviewed to identify whether hotspots (ares with
chemical concentrations significantly elevated above that detected across the rest of the site) were
present. ‘There were no clearly discernible hotspots in soil at the DRMO Yard. Three potential
groundwater hotspots were identified at the DRMO Yard. Data from two monitoring wells at each
hotspot were evaluated independently from the sitewide groundwater database. The Area 1 hotspot
included 19 of the maximum detected groundwater concentrations at the DRMO Yard. Areas 2 and 3
represented PCE and benzene hotspots, respectively. Potential human health risks associated with
exposure to these hotspots was evaluated separately. Eleven monitoring wells were sampled during the
RI at the Buidling 1168 source area. A subset of the five wells closest to the leachfield source were
evaluated in the Risk Assessment. The other six wells were somewhat distant from the Buidling 1168
source area and did not appear to be impacted significantly by source area chemicals. As a result, the
Risk Assessment is based on a grouping of wells that represent the highest concentrations from the
Building 1168 source area. Exposure to soil at Building 1168 was not evaluated in the Risk Assessment
because of the nature of the release (into deep subsurface soil) and the limited soil data collected during
the RIL.
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! . Table 4-8 (Cont.)

Key:
DRMO = Defense Reutilization and Marketing Office.
OU = Operable Unit.
PCE = Tetrachloroethene.
RI = Remedial Investigation.
RME = Reasonable maximum exposure.
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NONCARCINOGENIC HAZARD INDICES FOR POTENTIALLY EXPOSED

Table 4-9
SUMMARY OF INCREMENTAL CARCINOGENIC RISKS AND
POPULATIONS AT BUILDING 1168 LEACH WELL SOURCE AREA

OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA

Noncarcinogenic
. Carcinogenic Risks Hazard Indices
| Receptor/Pathway Average RME Average RME .
Future Resident
Groundwater ingestion 1.1B-07 3.2E-06 2.0E-02 7.5E+00
Groundwater dermal contact 3.2E-11 3.6E-10 2.0B-05 7.6E-05
Groundwater inhalation of VOCs 8.4E-08 2.3E-06 2.7E-02 2.8B-01
Total 1.9E-07 5.5E-06 4.7E-02 7.8E+00
Note: Incremental risks are calculated after subtracting the background concentrations of inorganics.

The soil and groundwater for OU-2 source areas was reviewed to identify whether hotspots (ares with
chemical concentrations significantly elevated above that detected across the rest of the site) were
present. There were no clearly discernible hotspots in soil at the DRMO Yard. Three potential
groundwater hotspots were identified at the DRMO Yard. Data from two monitoring wells at each
hotspot were evaluated independently from the sitewide groundwater database. The Area 1 hotspot
included 19 of the maximum detected groundwater concentrations at the DRMO Yard. Areas 2 and 3
represented PCE and benzene hotspots, respectively. Potential human health risks associated with
exposure to these hotspots was evaluated separately. Eleven monitoring wells were sampled during the
RI at the Buidling 1168 source area. A subset of the five wells closest to the leachfield source were
evaluated in the Risk Assessment. The other six wells were somewhat distant from the Buidling 1168
source area and did not appear to be impacted significantly by source area chemicals. As a result, the
Risk Assessment is based on a grouping of wells that represent the highest concentrations from the
Building 1168 source area. Exposure to soil at Building 1168 was not evaluated in the Risk Assessment
because of the nature of the release (into deep subsurface soil) and the limited soil data collected during
the RI.

Key:
OU = Operable Unit.
PCE = Tetrachloroethene.
RI = Remedial Investigation.
RME = Reasonable maximum exposure.
VOCs = Volatile organic compounds.
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5.0 DESCRIPTION OF ALTERNATIVES
5.1 NEED FOR REMEDIAL ACTION

Remedial actions were deemed necessary with respect to groundwater at the DRMO Yard and
Building 1168 Leach Well to comply with state and federal MCLs.

Actual or threatened releases of hazardous substances from the DRMO Yard and Building
1168 Leach Well source areas, if not addressed, may present substantial endangerment to
ppblic health, welfare, or the environment. '

Groundwater is the only source of potable water for Fort Wainwright and surrounding
communities. The aquifer is considered unconfined except in areas of permafrost.
Additionally, the aquifer is considered highly transmissive, with large hydraulic
conductivities. Remedial actions for soils were selected to remove volatile organic and
petroleum compounds from the soils as quickly as possible in order to minimize soils acting
as an ongoing source of contamination to the groundwater.

5.1.1 Defense Reutilization and Marketing Office Yard

The specific reasons for conducting remedial actions at the DRMO Yard source area are
provided below, with the main focus being protection of groundwater:

e  VOCs (i.e., benzene, PCE, and TCE) in groundwater at the DRMO
Yard are present at concentrations above state and federal MCLs; and

® VOC- (e.g., PCE, benzene, and TCE) contaminated soils from
unknown sources (within an identified area) are a continuing source of
groundwater contamination, as discussed in the nature and extent
section.

Petroleum-contaminated subsurface soils act as a continuing source of groundwater
contamination because of shallow aquifer conditions and annual groundwater fluctuations.
These contaminants are present at concentrations above State of Alaska cleanup levels for
UST petroleum-contaminated soil.

Many chemicals were detected at the DRMO Yard; however, the above-listed VOCs and
petroleum-related compounds were the only chemicals to exceed regulatory limits or to act as
significant sources of risk to human health or the environment. Contamination related to
petroleum, including DRO/GRO, has been referred to the Two-Party Agreement, except in
instances where it is comingled with other contaminants of concern. Table 5-1 provides the
rationale for discarding and retaining chemicals detected at the DRMO Yard source area.

5.1.2 Building 1168 Leach Well
The specific reasons for conducting remedial actions at the Building 1168 Leach Well source

area are provided below, with the main focus being protection of groundwater:
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® VOCs (benzene and TCE) in groundwater near the Building 1168
Leach Well are present at concentrations exceeded state and federal
MCLs; and

® VOC-contaminated subsurface soils are a continuing source of
groundwater contamination.

Petroleum-contaminated subsurface soils, including DRO/GRO, act as a continuing source of
groundwater contamination because of shallow aquifer conditions and annual groundwater
fluctuations. These contaminants are present at concentrations above State of Alaska cleanup
levels for non-UST petroleum-contaminated soil.

Other chemicals were detected at the Building 1168 Leach Well source area; however, the
above-listed VOCs and petroleum-related contaminants were the only chemicals to exceed
regulatory limits or to act as significant sources of risk to human health or the environment.
Table 5-2 provides the rationale for discarding and retaining chemicals detected at the
Building 1168 Leach Well.

5.2 REMEDIAL ACTION OBJECTIVES

Remedial action objectives (RAOs) are based on federal and state applicable or relevant and
appropriate requirements (ARARs). All groundwater RAOs are based on state and federal
MCLs. Soil RAOs are based on State of Alaska cleanup levels for non-UST petroleum
contamination. The RAOs for the DRMO Yard and Building 1168 Leach Well are as follows:

Groundwater

e Restore groundwater to its beneficial use of drinking water quality
within a reasonable time frame through source control;

® Reduce or prevent further migration of contaminated groundwater from
the source areas;

* Prevent use of groundwater containing contaminants at levels above
Safe Drinking Water Act and State of Alaska Drinking Water Standard
MCLs and Alaska Water Quality Standards (AWQS), and limit high-
volume pumping from the aquifer at the DRMO Yard until state and
federal MCLs are achieved; and

¢  Use natural attenuation to attain AWQS (18 Alaska Administrative
Code [AAC] 70) after reaching state and federal MCLs.

Soil
* Prevent migration of soil contaminants to groundwater, which could

result in groundwater contamination and exceedances of state and
federal MCLs and AWQS (18 AAC 70).
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5.3  SIGNIFICANT APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS

A full list of ARARSs is in Section 8. The following ARARs are the most significant
regulations that apply to the remedy selections for the DRMO Yard and Building 1168 Leach
Well:

e State and federal MCLs are relevant and appropriate for groundwater.
These set the active remediation goals for groundwater. AWQS (18
AAC 70) is also applicable; and

¢  Alaska oil pollution regulations (18 AAC 75) are applicable, and
Alaska guidelines for non-UST petroleum-contaminated soil are to be
considered. These guidelines require cleanup of petroleum-
contaminated soils to protect groundwater quality.

5.4 DESCRIPTION OF ALTERNATIVES
5.4.1 Defense Reutilization and Marketing Office Yard

Preliminary remedial alternatives for the DRMO Yard are described below. Numerous
assumptions had to be made to determine cleanup time frames. These include consistent
contaminant concentrations in soil and groundwater, treatment efficiencies similar to the
currently operating SVE/AS system, and consistent groundwater flow direction.

§54.1.1 Alternative 1: No Action

The no-action alternative for the DRMO Yard source area involves no environmental
monitoring, institutional controls, or remedial action and would leave the VOC-contaminated
groundwater in its present state. The groundwater plume would continue to migrate in the
direction of groundwater potentially migrating to the Chena River. Development of the no-
action alternative is required by the NCP to provide a basis of comparison for the remaining
alternatives, serving as a baseline reflecting current conditions without any cleanup effort.
The no-action alternative was evaluated consistent with NCP requirements. No present worth,
capital, operation and maintenance (O&M), or groundwater monitoring costs are associated
with this no-action alternative.

54.1.2 Alternative 2: Institutional Controls and Natural Attenuation with
Groundwater Monitoring/Evaluation

Institutional controls for the DRMO Yard source area would include land use and site access
restrictions, and downgradient groundwater monitoring/evaluation that includes developing
and implementing a long-term annual groundwater monitoring program for approximately
eight wells (six existing and two new wells) for 30 years. Land use restrictions include
limiting future use of the land to operations currently conducted at the DRMO Yard. Access
restrictions include maintaining the existing fence around the DRMO Yard. Additional
institutional controls would include a prohibition on refilling the DRMO Yard fire suppression
tank from the existing potable water supply well until state and federal MCLs are met (except
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in emergency situations). This restriction would effectively limit significant groundwater
pumping from the aquifer, which could affect the existing groundwater contaminant plume.

The VOC-contaminated groundwater would remain as it exists at this source area, thereby not
reducing contaminant concentrations other than through natural attenuation. However,
institutional controls would decrease or minimize human exposure to contaminants. Periodic
inspections and maintenance of the institutional controls would be conducted. Groundwater
use restrictions would be incorporated into the Fort Wainwright Comprehensive Master Plan.

Natural attenuation or breakdown of contaminants occurs over time and is the reduction of
contaminant concentrations in the environment through biological processes (aerobic and
anaerobic biodegradation, and plant and animal uptake), physical phenomena (advection,
dispersion, dilution, diffusion, volatilization, and sorption/desorption), and chemical reactions
(ion exchange, complexation, and abiotic transformation). Remediation of VOC-contaminated
soil and groundwater at the DRMO Yard source area by natural attenuation is expected to .
take more than 50 years.

Environmental monitoring and data evaluation would be performed periodically to obtain
information regarding the effectiveness of the natural attenuation process in remediating the
contamination, as well as to track the extent of contaminant migration from the site. To the
extent practicable, this monitoring and evaluation will be conducted using six existing wells
that are screened in geological zones hydraulically connected with the contamination source,
supplemented by installing two groundwater monitoring wells when required. Upgradient
wells would be used to provide information about the background groundwater quality at a |
source. Downgradient wells are used to monitor the extent of contaminant migration, change
in flow direction, or occurrence of degradation products to protect downgradient drinking
water wells.

Monitoring requirements would target VOCs, including the contaminants that were found to
exceed the state and federal MCLs or their potential degradation products as specified in the
RAOs for the DRMO Yard source area. To the extent practicable, monitoring data
requirements will be coordinated or combined with those from other state or federal
programs, such as RCRA and the Safe Drinking Water Act. Sample collection, analysis, and
data evaluation would continue until sufficient data regarding changes in contaminant plume
migration (including potential seasonal fluctuations in groundwater contaminant
concentrations) and attenuation rates are gathered. The frequency of monitoring would be
defined specifically during the Remedial Design phase. Changes to this remedy may be
required as a result of the Remedial Design or construction phase. These changes will be
addressed in the post-ROD documents.

The estimated present worth cost of this alternative is $180,000, which includes $34,000 for
capital costs and $146,000 for annual groundwater monitoring, based on an estimated 30-year
time frame for groundwater monitoring for cost estimating purposes (monitoring may be more
frequent during the initial post-ROD years to address seasonal changes in groundwater
elevation and flow direction). However, monitoring would occur until state and federal
MCLs are achieved, which would be more than 30 years.

81



5.4.1.3  Alternative 3: Soil Vapor Extraction, Groundwater Air Sparging, Natural
Attenuation, and Groundwater Monitoring/Evaluation

This alternative involves treatment of VOC-contaminated soils in place via SVE, on-site
treatment of groundwater via AS with natural attenuation, and groundwater
monitoring/evaluation.

The SVE/AS system will inject air below the groundwater table to promote movement of
VOCs from subsurface soils and groundwater and to collect the vapors by applying a vacuum
through a series of vapor extraction wells. The SVE/AS system would be installed to provide
active treatment out to the 20-ppb isocontour of the defined groundwater plume (see Figure
5-1). Treatment beyond this isocontour out to the state and federal MCL of 5 ppb would be
through natural attenuation, except for a line of curtain wells near Channel B to prevent
contaminants from entering the surface water.

For cost analysis purposes, the major components of the enhanced SVE system are assumed

to include approximately 21 driven-point extraction wells; below-ground, horizontal polyvinyl
chloride (PVC) piping, valves, sampling ports, and vacuum gauges; 10 extraction blowers; an
air/water separator with storage tank; and a heating system for the prefabricated buildings and
SVE piping. The blowers would be housed in prefabricated buildings. The SVE system
would consist of explosion-proof equipment and automatic safety devices that would deactivate
the system if the treatment building interior atmosphere were to exceed 20% of the lower
explosive limit. Treatment of exhaust gases will be accomplished by directing these gases
through a granulated activated carbon filter unit or air mixing chamber if sampling results -
exceed regulatory limits. Any water extracted from the air/water separator would be collected -
in a drum or tank, treated via carbon filtration, and discharged to the sanitary sewer system.
The major components of the AS system would include 62 driven-point sparging wells;
below-grade, horizontal PVC piping; and 10 centrifugal injection blowers. Changes to this
remedy may be required as a result of the Remedial Design phase. These changes will be
addressed in post-ROD documents.

Air will be injected below the water table to strip volatiles from groundwater and soil in the
saturated and unsaturated zones, respectively. Volatiles are purged to the unsaturated zone,
where they will be collected in the vacuum extraction wells. In addition, the vacuum
extraction wells create a negative pressure in the unsaturated soil, which enhances contaminant
mobility. From the extraction wellhead, the VOCs are routed to the treatment facility.

Under current regulations, no off-gas treatment is required. However, off-gas treatment will
occur until it is determined that off-gases are safe. The SVE discharge will be monitored
during initial operations to determine whether filtration or dispersion of off-gases is necessary.

Regular monitoring of the enhanced SVE system will be conducted to ensure and document its
effectiveness and optimize the progress of cleanup. Vapor samples and airflow readings taken
from the soil vapor monitoring probes and system exhaust sampling ports will be utilized to
monitor the progress of cleanup, to estimate the volume of VOCs removed by the system, and
to establish a timetable and cost estimate for completion of the project.

Historically, SVE/AS remediation has been successful at remediating soil and groundwater to
the state and federal MCLs within several months to two years, dependent on many conditions
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including initial contaminant concentrations. Because of climatic conditions at Fort
Wainwright, it is estimated that SVE/AS treatment would operate for three years to meet state
and federal MCLs in the active treatment zone and 10 years in the remainder of the
groundwater plume, which is located beyond the 20-ppb isocontour.

Remediation of VOC-contaminated soil and groundwater at the DRMO Yard source area by
natural attenuation is expected to take more than 50 years.

The estimated present worth cost of this alternative would be approximately $2,195,000,
which comprises $1,426,000 for capital costs, $680,000 for annual O&M costs, and $89,000
for annual groundwater monitoring. For costing purposes, it was assumed that a groundwater
monitoring program would be implemented and that there would be one monitoring event per
year (monitoring may be more frequent during the initial post-ROD years to address seasonal
changes in groundwater elevation, flow direction, and treatment system efficiency). The
estimated time frame for cleanup goals to be achieved and for monitoring to be performed is
15 years. These are estimated costs. Actual costs are likely to be within +50% to -30%. of
these cost values. -

5.4.1.4  Alternative 4: Alternative 3 Plus Excavation of Surface Soils Containing
Benzo(a)pyrene and Disposal at the Fort Wainwright Landfill

This alternative supplements the remedial measures included under Alternative 3. One
thousand nine hundred cubic yards of benzo(a)pyrene-contaminated surface soils would be
excavated from the DRMO Yard and transported to the Fort Wainwright Landfill. Clean fill
would replace the excavated material. Excavation and disposal of benzo(a)pyrene-
contaminated soil would require one month. See DRMO Yard Alternative 3 above for a
description of SVE/AS and groundwater monitoring. Soil contaminated with benzo(a)pyrene
does not contribute to groundwater contamination and falls within the acceptable risk range
for human heaith.

The estimated present worth cost of this alternative would be approximately $2,269,000,
which comprises $1,498,000 for capital costs, $682,000 for annual O&M costs, and $89,000
for annual groundwater monitoring. For costing purposes, it was assumed that there would
be one monitoring event per year (monitoring may be more frequent during the initial post-
ROD years to address seasonal changes in groundwater elevation, flow direction, and
treatment system efficiency). The estimated time frame for cleanup goals to be achieved and
for monitoring to be performed is 15 years. These are estimated costs. Actual costs are likely
to be within +50% to -30% of these cost values.

5.4.1.5  Alternative 5: Alternative 3 Plus Excavation and On-Site Solidification of
Benzo(a)pyrene-Contaminated Soils

On-site solidification involves encapsulating benzo(a)pyrene-contaminated soils in concrete.
Benzo(a)pyrene-contaminated soil will be excavated, solidified using a Portland cement matrix
slurry, and disposed of on site. Excavation and solidification of benzo(a)pyrene-contaminated
soils would require three months. See DRMO Yard Alternative 3 above for a description of
an SVE/AS system and groundwater monitoring.
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The estimated present worth cost of this alternative would be approximately $2,892,000,
which comprises $2,062,000 for capital costs, $698,000 for annual O&M costs, and $132,000
for annual groundwater monitoring. For costing purposes, one monitoring event per year was
assumed (monitoring may be more frequent during the initial post-ROD years to address
seasonal changes in groundwater elevation, flow direction, and treatment system efficiency).
The estimated time frame for cleanup goals to be achieved and for monitoring to be
performed is 15 years. These are estimated costs. Actual costs are likely to be within +50%
to -30% of these cost values.

5.4.2 Building 1168 Leach Well

Preliminary remedial alternatives for the Building 1168 Leach Well source area are described
below. Numerous assumptions had to be made to determine cleanup time frames. These
include consistent contaminant concentrations in soil and groundwater, treatment efficiencies
similar to the currently operating SVE/AS system, and consistent groundwater flow.

54.2.1 Alternative 1: No Action

The no-action alternative for the Building 1168 Leach Well source area involves no
environmental monitoring, institutional controls, or remedial action and would leave the VOC-
contaminated soil and groundwater and petroleum-contaminated soils in their present state.
Operation of the existing pilot-scale treatability system would be discontinued. The
contaminated soils will continue to be subjected to infiltration and vertical seepage, which
would cause further contamination of the groundwater. The groundwater plume will continue
to migrate in the direction of groundwater flow. Development of the no-action alternative is
required by the NCP to provide a basis of comparison for the remaining alternatives, serving
as a baseline reflecting current conditions without any cleanup effort. The no-action
alternative was evaluated consistent with NCP requirements. No present worth capital,
O&M, or groundwater monitoring costs are associated with this no-action alternative.

54.2.2 Alternative 2: Institutional Controls and Natural Attenuation

Institutional controls for the Building 1168 Leach Well source area will include well
installation restrictions, land use and site access restrictions, and downgradient groundwater
monitoring/evaluation that includes developing and implementing a long-term annual
groundwater monitoring program for approximately four wells (two existing and two new
wells) for 30 years. Operation of the existing pilot-scale treatability study system would be
discontinued. Land use restrictions include limiting future use of the land to operations being
conducted at the Building 1168 Leach Well. The VOC-contaminated groundwater would
remain as it exists at this source area, thereby not reducing contaminant concentrations other
than through natural attenuation. However, institutional controls would decrease or minimize
human exposure to contaminants. Periodic inspections and maintenance of the institutional
controls would be conducted. Groundwater use restrictions would be incorporated into the
Fort Wainwright Comprehensive Master Plan.

Natural attenuation or breakdown of contaminants occurs over time and is the reduction of

contaminant concentrations in the environment through biological processes (aerobic and
anaerobic biodegradation, and plant and animal uptake), physical phenomena (advection,
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dispersion, dilution, diffusion, volatilization, and sorption/desorption), and chemical reactions
(ion exchange, complexation, and abiotic transformation). Remediation of VOC-contaminated
soil and groundwater at the Building 1168 Leach Well source area by natural attenuation is
expected to take more than 50 years.

Environmental monitoring and data evaluation would be performed to obtain information
regarding the effectiveness of the natural attenuation process in remediating the contamination,
as well as to track the extent of contaminant migration from the site. To the extent
practicable, this monitoring and evaluation would be conducted using four wells that are
screened in geological zones hydraulically connected with the contamination source,
supplemented by installing two additional groundwater monitoring wells if required.
Upgradient wells would be used to provide information about the background groundwater
quality at a source. Downgradient wells are used to monitor the extent of contaminant
migration, change in flow direction, or occurrence of degradation products to protect
downgradient drinking water wells.

Monitoring requirements would target VOCs, including contaminants that were found to
exceed the state and federal MCLs or their potential degradation products, as specified in the
RAOs for the Building 1168 Leach Well source area. Sample collection, analysis, and data
evaluation would continue until sufficient data regarding changes in contaminant plume
migration (including potential seasonal fluctuations in groundwater contaminant
concentrations) and attenuation rates are gathered. The frequency of monitoring would be
defined during the post-ROD activities.

The estimated present worth cost of this alternative is $130,000, which comprises $49,000 for
capital costs and $81,000 for annual groundwater monitoring, based on an estimated 30-year
time frame for groundwater monitoring for cost estimating purposes (monitoring may be more
frequent during the initial post-ROD years to address seasonal changes in groundwater
elevation and flow direction). However, monitoring would occur until state and federal
MCLs are achieved, which would be more than 30 years.

These are estimated costs. Actual costs are likely to be within +50% to -30% of these cost
values.

5.4.2.3  Alternative 3: Soil Vapor Extraction, Groundwater Air Sparging, and
Monitoring

A pilot-scale treatability system is operating at the source area to test the effectiveness of the
technologies included in this alternative. This alternative would upgrade the existing system
to a full-scale system. The saturated zone active treatment area would be expanded by a
factor of six to cover the entire contaminated saturated zone. System modifications would
include installation of approximately four additional sparge points and one additional SVE
point, increasing the capacity of sparging, extraction, and control equipment. System
modification also would require installation of an additional blower to compensate for the
increased head losses of the additional wells and piping.

Air will be injected below the water table to strip volatiles from groundwater and soil in the
saturated and unsaturated zones, respectively. Volatiles are purged to the unsaturated zone,
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where they will be collected in the vacuum extraction wells. In addition, the vacuum
extraction wells create a negative pressure in the unsaturated soil, which enhances contaminant
mobility. From the extraction wellhead, the VOCs are routed to the treatment facility.

Under current regulations, no off-gas treatment is required. However, off-gases were treated
initially through a carbon adsorption system. Use of the treatment system was discontinued
because air modeling using a worst-case scenario indicated that treatment was unnecessary.
This system can be restarted if analytical results indicate that off-gas treatment is necessary.

Regular monitoring of the enhanced SVE system will be conducted to ensure and document its
effectiveness and optimize the progress of cleanup. Vapor samples and airflow readings taken
from the soil vapor monitoring probes and system exhaust sampling ports will be utilized to
monitor the progress of cleanup, to estimate the volume of VOCs removed by the system, and
to establish a timetable and cost estimate for completion of the project.

Historically, SVE/AS remediation has been successful at remediating soil and groundwater to
state and federal MCLs within several months to two years, depending on many conditions
including initial contaminant concentrations. Based on the operational data acquired since the
start of the pilot-scale treatment system in 1994, it is estimated that SVE/AS treatment would
operate an additional three years to meet state and federal MCLs in the active treatment zone.
State and federal MCL exceedances outside the active treatment zone are anticipated to
attenuate naturally, partially in response to the increased downgradient dissolved oxygen
availability associated with the active treatment system.

Monitoring requirements will target the contaminants that were found to exceed the state and
federal MCLs as specified in the RAOs for the Building 1168 Leach Well source area.
Sample collection, analysis, and data evaluation would continue until sufficient data regarding
changes in contaminant plume migration (including potential seasonal fluctuations in
groundwater contaminant concentrations) and attenuation rates are gathered. To the extent
practicable, monitoring data requirements will be coordinated or combined with those from
other state or federal programs, such as RCRA and the Safe Drinking Water Act. The
frequency of monitoring would be defined specifically in post-ROD documents.

This alternative would achieve remediation goals in approximately three years. Groundwater
monitoring would be conducted 10 years. For costing purposes, one well would be installed
for the SVE system and four wells would be installed for the AS system for an operational
period of three years. The estimated present worth cost of this alternative would be approxi-
mately $269,000, which comprises $174,000 for capital, $66,000 for annual O&M costs, and
$29,000 for annual groundwater monitoring (monitoring may be more frequent during the
initial post-ROD years to address seasonal changes in groundwater elevation, flow direction,
and treatment system efficiency). These are estimated costs. Actual costs are likely to be
within +50% to -30% of these cost values.

5.4.2.4  Alternative 4: Alternative 3 Plus Excavation and Low-Temperature Thermal
Desorption of Contaminated Unsaturated Soil '

This alternative is similar to Alternative 3, except that approximately 1,400 cubic yards of soil
contaminated with DRO; GRO; and benzene, toluene, ethylbenzene, and total xylenes will be
excavated and treated using a low-temperature thermal desorption (LTTD) process. This
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alternative would be implemented only if SVE/AS could not reduce contaminant
concentrations in the unsaturated zone to below RAOs. LTTD involves heating excavated
soils in a rotary kiln dryer to release organic contaminants and moisture in the form of gases.
The gases go through a series of cooling and condensing stages before they are vented.

Excavation would be conducted to an estimated depth of 19 feet below present grade, which
would require shoring. Approximately 4,400 cubic yards of uncontaminated overburden
material would need to be removed. Clean soil would replace the 1,300 cubic yards of
excavated soil. The treated soil would be disposed-of at the Fort Wainwright Landfill.

See Alternative 3 above for descriptions of SVE and groundwater AS and for a description of
groundwater monitoring.

Excavation and LTTD treatment would require one month. The estimated present worth cost
of this alternative would be approximately $559,000, which comprises $452,000 for capital,
$78,000 for annual O&M costs, and $29,000 for annual groundwater monitoring (monitoring
may be more frequent during the initial post-ROD years to address seasonal changes in
groundwater elevation, flow direction, and treatment system efficiency). These are estimated
costs. Actual costs are likely to be within +50% to -30% of these cost values.

5.4.2.5 Alternative 5: Alternative 3 Plus Excavation and Engineered Pile Treatment
(Biopile and Vapor Extraction Pile) of Contaminated Unsaturated Soil

This alternative is similar to Alternative 3, except that excavated soil is treated using
engineered pile treatment at a nearby location. There are two options for the engineered piie
treatment of the contaminated unsaturated soil: a vapor extraction pile and a biopile. Both
options are ex situ remedies and would require excavation, as described in Building 1168
Leach Well Alternative 4. A vapor extraction pile uses the same processes as in situ vapor
extraction, but the processes are applied to a pile in a lined cell. Blowers built into a piping
system inject and extract air to strip off VOCs and petroleum hydrocarbons from the soil.
Biopile or biocell treatment is a process that uses naturally occurring bacteria in soil to break
down VOCs and petroleum hydrocarbons. The excavated soil is placed in lined piles and is
aerated using an air injection system.

See Alternative 3 above for descriptions of SVE and groundwater AS and for a description of
groundwater monitoring and evaluation requirements.

The estimated time frame for cleanup goals to be achieved is three years. The estimated
present worth cost of this alternative would be $498,000, which comprises $350,000 for
capital costs, $119,000 for annual O&M costs, and $29,000 for annual groundwater
monitoring (monitoring may be more frequent during the initial post-ROD years to address
seasonal changes in groundwater elevation, flow direction, and treatment system efficiency).
These are estimated costs. Actual costs are likely to be within +50% to -30% of these cost
values.
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Page 1 of 2

SELECTION OF CHEMICALS OF CONCERN FOR REMEDIAL EVALUATION IN
THE FEASIBILITY STUDY FOR DRMO YARD

Table 5-1

OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA

Chemicals of Potential
Concern to the FS

Basis for Discarding or Retaining as Chemical of Concern to the FS

The following contaminants were found in soils and were discarded or carried through the FS as contaminants
of concern for remedial evaluation. This is based on the following reasons:

Soil

Benzo(a)pyrene

Retain: Concentrations are within the 10 to 100 risk range.
Benzo(a)pyrene was found in surface soils and is not considered a threat to
groundwater.

PCBs

Discard: The maximum concentration of PCBs detected in soil at the
DRMO Yard source area is 1.3 mg/kg, significantly less than the Toxic
Substances Control Act (TSCA 1987) most restrictive cleanup level of 10

mg/kg.

Dioxin

Discard: Concentrations do not cause exceedance of 107 cancer risk for
site worker, future site worker, future residents, future construction
workers, and future recreational users/site visitors. In addition, dioxin is
ubiquitous throughout the DRMO Yard source area, at very low
concentrations. Analytical results do not indicate that a dioxin “hot spot”
exasts.

DRO

Discard: DRO in the DRMO Yard soils is attributed to surface spills and
UST releases and will be addressed in a separate Two-Party Agreement
between the Army and ADEC.

GRO

Discard: GRO in the DRMO Yard soils is attributed to surface spills and
UST releases and will be addressed in a separate Two-Party Agreement
between the Army and ADEC.

Dieldrin

Discard: The HRA concluded that cancer risk presented by dieldrin
exceeded 10 for two exposure pathways (current/future worker RME
dermal contact with surface soil and future resident RME dermal contact
with surface soil). However, resampling of surface soil in August 1995 in
five locations around the only sampling location where dieldrin was
previously detected indicates that dieldrin concentrations are not detectable
or are two to three orders of magnitude below 1 mg/kg (1 mg/kg
corresponds to a 104 cancer risk to future residents). Dieldrin was
detected in six of 314 samples.

Arsenic

Discard: Concentrations cause exceedance of 10 cancer risk for two
exposure pathways (current/future worker RME and future resident RME
and average exposure ingestion of surface soil) but was not considered a
COC because of documented elevated concentrations of arsenic in
background surface soil samples. Recalculation of risks after subtracting

background concentrations results in a cancer risk of less than 10

Key at end of table.
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Page 2 of 2

Table 5-1

SELECTION OF CHEMICALS OF CONCERN FOR REMEDIAL EVALUATION IN

THE FEASIBILITY STUDY FOR DRMO YARD

OPERABLE UNIT 2

FORT WAINWRIGHT, ALASKA

| —

Chemicals of Potential

Concern to the FS

Basis for Discarding or Retaining as Chemical of Concern to the FS

-

The following contaminants were found in groundwater and were discarded or carried through the FS as
contaminants of concern for remedial evaluation. This is based on the following reasons:

Groundwater

Benzene

Retain: Concentrations cause exceedance of MCL.

Trichloroethene

Retain: Concentrations measured in excess of MCL.

Tetrachloroethene

Retain: Concentrations cause exceedance of MCL.

Manganese

Discard: Concentrations cause exceedance of hazard index of 1.0 for one
exposure pathway (future resident RME ingestion) but was not considered
a COC because of documented elevated concentrations of manganese in
background groundwater samples. Recalculation of risks after subtracting
background concentrations results in a hazard index of less than 1.0 for
the entire DRMO Yard.

Chloroform

Discard: Concentrations cause slight exceedance of 107 cancer risk for
one exposure pathway (future resident RME inhalation) but was not
considered a COC because concentrations did not exceed MCL.

Dioxin

Discard: Concentrations cause exceedance of 100 cancer risk for one
exposure pathway (future resident RME ingestion) but was not considered
a COC because concentrations did not exceed MCL.

1,4-Dichlorobenzene

Discard: Concentrations cause exceedance of 100 cancer risk for one
exposure pathway (future resident RME ingestion) but was not considered
a COC because concentrations did not exceed MCL.

Note:

Key:

ADEC
Army
cocC
DRMO
DRO
FS
GRO
HRA
MCL
mg/kg
PCBs
RME
TSCA
UST

Breakdown products of the contaminants of concern were not in concentrations that exceeded action
levels; however, these will be included in groundwater monitoring.

Alaska Department of Environmental Conservation.

United States Army.

Chemical of concern.

Defense Reutilization and Marketing Office.
Diesel-range organics.
Feasibility Study.
Gasoline-range organics.

Human Health Risk Assessment.
Maximum contaminant level.
Milligrams per kilogram.
Polychlorinated biphenyls.
Reasonable maximum exposure.
Toxic Substances Control Act.
Underground storage tank.
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Table 5-2

SELECTION OF CHEMICALS OF CONCERN TO THE FEASIBILITY STUDY FOR

BUILDING 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA

Chemicals of

Potential Concern Discard or Retain as Chemical of Concern to the FS and Bases
Soil
DRO Retain: Concentrations exceed ADEC guidelines.
GRO Retain: Concentrations exceed ADEC guidelines.
BTEX Retain: Concentrations exceed ADEC guidelines.
Groundwater

Benzene Retain: Concentrations cause exceedance of MCL.

Trichloroethene

Retain: Concentrations cause exceedance of MCL.

Manganese

Discard: Concentrations cause exceedance of hazard index of 1.0 for one exposure
pathway (future resident RME and average ingestion) but was not considered a COC
because of documented elevated concentrations of manganese in background
groundwater samples. Recalculation of risks after subtracting background
concentrations of manganese and arsenic results in a hazard index of less than 1.0.

Arsenic

Discard: Concentrations cause exceedance of hazard index of 1.0 for one exposure
pathway (future resident RME and average ingestion). Arsenic concentrations also
cause exceedance of 10 cancer risk for one exposure pathway (future resident RME
and average ingestion). However, arsenic is not considered a COC because of
documented elevated concentrations of arsenic in background groundwater samples.
Recalculation of risks after subtracting background concentrations of manganese and
arsenic results in a hazard index of less than 1.0. Background arsenic concentrations
still contribute to cancer risk in excess of 100,

Note: Breakdown products of the contaminants of concern were not in concentrations that exceeded action
levels; however, these will be included in groundwater monitoring.

Key:

ADEC = Alaska Department of Environmental Conservation.
BTEX = Benzene, toluene, cthylbenzene, and total xylenes.

cocC

Chemical of concem.

DRO = Diesel-range organics.
FS = Feasibility Study.

GRO
MCL

Gasoline-range organics.
Maximum contaminant level.

RME = Reasonable maximum exposure.

90




Sub-Area

Former UST
Location

L

Sub-Area
DRMO4

Approximate
Location of
Concrete Cistern

Pond

Drainage
Channel

/

Approximate

Groundwater Flow

/

o)
S
a
L
S
&
Q

/

Ve

Arctic

Surplus Yard

Wainwright
. Reservation
Boundary -

KEY:
—x  Fence
i___{ Former Building Location

AST Aboveground Storage Tank

SCALE (Feet)
0 300 600
I

=20= PCE Isoconcentration contour
in micrograms per iiter

UST Underground Storage Tank

Benzene in grou

U7 Tetrachioroethene in groundwater
E=] Trichloroethene in groundwater

ndwater

Figure 5-1
ALTERNATIVE 3

OPERABLE UNIT 2

AERIAL EXTENT OF PROPOSED ACTIVE TREATMENT

DRMO YARD SOURCE AREA

FAIRBANKS ALASKA
SIZE | JOBNO. FILE NO. DATE PLATE
B JT2901 JT2674_8.CDR 96MAY28

91



6.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

In accordance with federal regulations, the five alternatives for the DRMO Yard source area
and five other alternatives for the Building 1168 Leach Well source area were evaluated based
on the nine criteria presented in the NCP.

6.1 DEFENSE REUTILIZATION AND MARKETING OFFICE YARD SOURCE
AREA (COMPARATIVE ANALYSIS OF ALTERNATIVES)

6.1.1 Threshold Criteria
6.1.1.1 Overall Protection of Human Health and the Environment

Alternatives 3, 4, and 5 would provide the greatest protection to human health and the
environment by actively treating contaminated soil and groundwater. Alternatives 1 and 2.
would rely on natural processes to slowly decrease contaminant concentrations in the soil and
groundwater. Alternatives 1 and 2 would provide no treatment and would not be protective
of human health or the environment,

6.1.1.2  Compliance with Applicable or Relevant and Appropriate Requirements

Alternatives 2, 3, 4, and 5 are expected to achieve regulatory requirements.  Alternatives 3,
4, and 5 include active soil and groundwater treatment to achieve state and federal MCLs and
would be expected to achieve these standards more rapidly than Alternative 2. Alternative 2
would rely on natural processes that slowly decrease soil and groundwater contamination.
Alternative 1 would not comply with ARARs. AWQS would be achieved through natural
attenuation under all of the alternatives.

6.1.2 Main Balancing Criteria
6.1.2.1 Long-Term Effectiveness and Permanence

Alternatives 3, 4, and 5 would involve permanent and active reduction of soil and
groundwater contamination and would achieve long-term effectiveness. Alternatives 4 and §
would permanently remove the benzo(a)pyrene-contaminated soil. None of the contaminants
would be addressed by Alternatives 1 and 2, except through natural processes. Therefore,
Alternatives 1 and 2 would provide the least effective long-term permanence.

6.1.2.2  Reduction of Toxicity, Mobility, and Volume Through Treatment

Alternatives 3, 4, and 5 would involve treatment technologies that reduce the toxicity and
mobility of VOC-contaminated soil and groundwater. Alternative 4 would slightly increase
the volume of contaminated soil and would not decrease toxicity or mobility of
benzo(a)pyrene. Alternative 5 would reduce the mobility and significantly increase the
volume of contaminated material. Alternatives 1 and 2 would not reduce the toxicity,
mobility, or volume of the contaminants through treatment.
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6.1.2.3 Short-Term Effectiveness

Alternatives 3, 4, and 5 would pose some short-term potential risks to on-site workers during
the estimated three months for groundwater treatment installation and soil excavation
(Alternatives 4 and 5). These risks could be minimized by engineering controls. These
alternatives may take up to 10 years to achieve state and federal MCLs. The excavation and
disposal in Alternative 4 would require one month. Solidification (Alternative 5) would
require approximately three months.

Risks associated with groundwater contamination are equal for Alternatives 3, 4, and 5.
Because Alternatives 3, 4, and 5 actively treat soil and groundwater contamination, it is
expected that contaminant levels would be reduced during the estimated three-year cleanup
period. Alternatives 1 and 2 do not actively treat soil contamination; therefore, risks would
not change over time except through natural attenuation. Under Alternative 1, no monitoring
would be conducted to determine the groundwater remediation time frame. However, it is
expected that the time frame to reach remedial goals will be similar to Alternative 2—natural
attenuation with groundwater monitoring—which is estimated to exceed 50 years.

Risks associated with groundwater contamination are equal for Alternatives 3, 4, and 5.
Because Alternatives 3, 4, and 5 actively treat soil contamination, it is expected that
groundwater contaminant levels would be reduced during the estimated three-year cleanup
period. Alternatives 1 and 2 do not actively treat soil contamination; therefore, risks would
not change over time, except through natural attenuation.

6.1.2.4  Implementability

All alternatives would use readily available technologies and would be feasible to construct.
Alternatives 1 and 2 would be readily implementable because they would require no additional
action other than monitoring or institutional controls. A pilot-scale test study or field test
would be conducted before full-scale implementation of the SVE and AS systems proposed in
Alternatives 3, 4, and 5. A solidification treatability study would be required before
implementing Alternative 5.

6.1.2.5 Cost

The estimated present worth cost for each alternative evaluated for the DRMO Yard source
area is shown in Table 6-1. Detailed baseline cost estimates are included in Appendix D.

Based on the information available at the time the alternatives were developed, the estimated
costs for each alternative evaluated for the DRMO source area are in Table 6-1. Actual costs
are likely to be within +50% to -30% of the values on the table. Present worth is based on a
5% discount rate over 30 years. :

6.1.3 Modifying Criteria

6.1.3.1  State Acceptance

ADEC has been involved with the development of remedial alternatives for OU-2 and agrees
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with the selected alternative for the DRMO Yard source area.
6.1.3.2 Community Acceptance

Although no official comments were received, community response to the preferred
alternatives was generally positive. Community response to the remedial alternatives is
presented in the Responsiveness Summary, which addresses comments received during the
public comment period.

6.2 BUILDING 1168 LEACH WELL (COMPARATIVE ANALYSIS OF
ALTERNATIVES)

6.2.1 Threshold Criteria
6;2.1.1 Overall Protection of Human Health and the Environment

Alternatives 3, 4, and 5 would provide the greatest protection to human health and the
environment by actively treating contaminated soil and groundwater. Alternatives 1 and 2
would provide no treatment and would not be protective of human health or the environment.

6.2.1.2 Compliance with Applicable or Relevant and Appropriate Requirements

Alternatives 2, 3, 4, and 5 are expected to achieve regulatory requirements.  Alternatives 3,
4, and 5 include active groundwater treatment to achieve state and federal MCLs and would
be expected to achieve these standards more rapidly than Alternative 2. Alternative 2 would
rely on natural processes that slowly decrease soil and groundwater contamination.
Alternative 1 would not comply with ARARs. AWQS would be achieved through natural
attenuation under Alternatives 3, 4, and §.

6.2.2 Balancing Criteria
6.2.2.1 Long-Term Effectiveness and Permanence

Alternatives 3, 4, and 5 would involve permanent and active reduction of soil and
groundwater contamination and would achieve long-term effectiveness. Alternatives 4 and 5
would permanently remove the VOC-contaminated soil by excavation and treatment. None of
the contaminants would be addressed by Alternatives 1 and 2, except through natural
processes. Therefore, Alternatives 1 and 2 would provide the least effective long-term
permanence.

6.2.2.2 Reduction of Toxicity, Mobility, and Volume Through Treatment

Alternatives 3, 4, and 5 would involve treatment technologies that would reduce the toxicity
and mobility of contaminants in soil and groundwater. Alternatives 4 and 5 would reduce the
volume of the contaminated soil by excavation and treatment. Alternatives 1 and 2 would not
reduce the toxicity, mobility, or volume of the contaminants through treatment.
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6.2.2.3 Short-Term Effectiveness

Alternatives 3, 4, and 5 would pose some short-term potential risks to on-site workers during
the estimated three months for groundwater treatment installation and soil excavation
(Alternatives 4 and 5). These risks could be minimized by engineering controls. These
alternatives may take up to three years to achieve groundwater cleanup to state and federal
MCLs. The excavation and LTTD portion of Alternative 4 would be expected to require one
field season. The engineered pile treatment portion of Alternative 5 would require five years.

Risks associated with groundwater contamination are equal for Alternatives 3, 4, and 5.
Because Alternatives 3, 4, and 5 actively treat soil and groundwater contamination, it is
expected that contaminant levels would be reduced during the estimated three-year cleanup
period. Under Alternative 1, no monitoring would be conducted to determine the
groundwater remediation time frame. However, it is expected that the time frame for
remediation will be similar to Alternative 2—natural attenuation with groundwater _
monitoring—which is estimated to exceed S0 years. Alternatives 1 and 2 do not actively treat
soil contamination; therefore, risks would not change over time except through natural
attenuation.

6.2.2.4 Implementability

All alternatives would use readily available technologies and would be feasible to construct.
The SVE and AS system pilot study is being conducted at the Building 1168 Leach Well, and
results to date indicate that the system is effectively remediating the groundwater
contamination. Alternatives 3, 4, and 5 propose expansion of this system for full-scale

treatment. LTTD and engineered pile treatability studies would be required before
implementing Alternatives 4 and 5, respectively.

6.2.2.5 Cost

The estimated present worth cost for each alternative evaluated for the Building 1168 Leach
Well source area is shown in Table 6-2. Detailed cost tables are in Appendix D.

6.2.3 Modifying Criteria
6.2.3.1  State Acceptance

ADEC has been involved with the development of remedial alternatives for OU-2 and agrees
with the selected alternative for the Building 1168 Leach Well source area.

6.2.3.2 Community Acceptance
Although no official comments were received, the community response to the preferred
alternatives was generally positive. Community response to the remedial alternatives is

presented in the Responsiveness Summary, which addresses comments received during the
public comment period.
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Table 6-1
PRESENT WORTH COSTS FOR REMEDIAL ALTERNATIVES
DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
Annual Operation Annual Total Present
Capital and Maintenance Groundwater Present Worth of

Description Cost Cost Monitoring Cost | Worth Cost | Annual Cost
Alternative 1: No Action $0 $0 $0 $0 $0
Alternative 2: Institutional Controls, Natural $34,000 $0 $146,000 $180,000 $l46,006
Attenuation, and Groundwater Monitoring/Evaluation
Alternative 3: Soil Vapor Extraction, Groundwater $1,426,000 $680,000 $89,000 $2,195,000 $769,000
Air Sparging, Natural Attenuation, and Groundwater
Monitoring/Evaluation
Alternative 4: Alternative 3 Plus Excavation and $1,498,000 $682,000 $89,000 $2,269,000 $771,000
Disposal of Surface Soils Containing Benzo(a)pyrene
Alternative 5: Alternative 3 Plus Excavation and $2,062,000 $698,000 $132,000 $2,892,000 $830,000
On-Site Solidification of Soils Containing
Benzo(a)pyrene

Key:

DRMO = Decfense Reutilization and Marketing Office.
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Table 6-2
PRESENT WORTH COSTS FOR REMEDIAL ALTERNATIVES
BUILDING 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
Annual Operation Annual Total Present
Capital and Maintenance Groundwater Present Worth of

Description Cost Cost Monitoring Cost | Worth Cost | Annual Cost
Alternative 1: No Action $0 $0 $0 $0 $0
Alternative 2: Institutional Controls and Natural $49,000 $0 $81,000 $130,000 $81,000
Attenuation with Groundwater Monitoring/Evaluation
Alternative 3: Soil Vapor Extraction, Groundwater $174,000 $66,000 $29,000 $269,000 $95,000
Air Sparging with Natural Attenuation, and
Groundwater Monitoring/Evaluation
Alternative 4: Alternative 3 Plus Excavation and $452,000 $78,000 $29,000 $559,000 $107,000
Low-Temperature Thermal Desorption of
Unsaturated Soil
Alternative 5: Alternative 3 Plus Engineered Pile $350,000 $119,000 $29,000 $498,000 $148,000
Treatment of Unsaturated Soil




7.0 SELECTED REMEDIES -
7.1 DEFENSE REUTILIZATION AND MARKETING OFFICE YARD

Because it best meets the nine CERCLA criteria, Alternative 3 is the selected remedy for
groundwater contamination for the DRMO Yard source area. This alternative involves in-
place treatment of soils via vacuum extraction; in-place, on-site treatment of groundwater via
air sparging; groundwater monitoring/evaluation; and institutional controls. Alternative 3 is
expected to achieve overall protection of human health and the environment and to meet
ARARs through active treatment of soil and groundwater (see Table 7-1). This alternative
protects the on-site potable drinking water well as well as the downgradient drinking water
aquifer by treating and controlling the source of contamination and is viewed as being an
effective and permanent solution to contamination at the DRMO Yard.

After a thorough assessment of the applicable alternatives for the DRMO Yard source area,
taking groundwater risks, cleanup times, and cost into consideration, it was determined that
protection of human health and the environment is best attained through active in-place
treatment of soils and groundwater. After evaluation of the potential risks and appropriate
cleanup standards and comparison with the nine CERCLA criteria, it was determined that
action is not required for benzo(a)pyrene in soils. This alternative is believed to provide the
best balance of criteria among the alternatives evaluated. '

7.1.1 Major Components of the Selected Remedy

¢ In situ treatment of groundwater and soil via air sparging to attain state
and federal drinking water standards. Air sparging wells will be
placed in the areas of highest contamination;

¢ In situ treatment of soils via soil vapor extraction to prevent contami-
nated unsaturated soils from acting as an ongoing source of
" contamination to groundwater. Soil vapor extraction wells will be
placed in areas of highest soil contamination;

e Air emissions from the soil vapor extraction/air sparging treatment
system will be monitored and evaluated periodically to meet emission
requirements;

¢- The treatment system will be evaluated and modified as necessary to
optimize effectiveness;

¢ Duration of treatment system operation is estimated to be three years in
the active treatment zone and nine years at the Channel B wells to meet
soil cleanup goals and state and federal maximum contaminant levels.
A combination of groundwater monitoring and off-gas measurements
will be used to determine attainment of remedial action objectives;
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¢  After active treatment achieves state and federal maximum contaminant
levels, natural attenuation will be relied on to achieve Alaska Water
Quality Standards;

* Maintaining institutional controls, including restricted access and well
development restrictions, and a groundwater monitoring and evaluation
program for the potable drinking water supply wells. These controis
will remain in place as long as hazardous substances remain on site at
levels that preclude unrestricted use; and

® Additional institutional controls to prohibit refilling the DRMO Yard
fire suppression water tank from the existing DRMO Yard potable
water supply well until state and federal maximum contaminant levels
are met (except in emergency situations).

7.1.2 Goals of Remedial Action

The overall goal of a remedial action is to provide the most effective mechanism to meet state
and federal regulations for drinking water. To facilitate selection of the most appropriate
remedial action, source area-specific cleanup objectives that specify the contaminants of
concern in each medium of interest, exposure pathways and receptors, and an acceptable
regulatory level were developed. The following remediation goals were established for the
specific contaminants of concern determined to require remedial action at both source areas.
These goals are intended for the areas where active remediation will occur. '

7.1.2.1 Defense Reutilization and Marketing Office Yard Groundwater and Soil

CHEMICALS OF CONCERN IN GROUNDWATER | REMEDIATION GOAL (ug/L)*

Benzene 5.0
Trichloroethene 5.0
Tetrachloroethene 5.0
Vinyl chloride ' 2.0
1,1-Dichloroethene 7.0
1,2-Dichloroethene 70.0

Groundwater remediation goals are based on federal and state MCLs for organic
contaminants in public water supply systems (40 Code of Federal Regulations [CFR]
141.147 and 18 AAC 80).

At the DRMO Yard, after state and federal MCLs are achieved through active remediation,

passive treatment of groundwater through natural attenuation will be relied on to attain AWQS
(18 AAC 70).
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Because soils contaminated with VOCs and petroleum-related compounds are acting as a
continuing source of contamination to groundwater, the remedial action goal for in situ soils is
active remediation until contaminant levels in groundwater are consistently below state and
federal MCLs. The State of Alaska cleanup levels for UST petroleum-contaminated soil will
be considered as a guideline for the treatment of in situ soils (see Table 7-2).

The cost for Alternative 3 is $1,498,000 for present worth capital costs, which include direct
and indirect cost; annual monitoring for 15 years (monitoring frequency may vary) at
$89,000; and present worth of annual operating cost $680,000, for a total cost of $2,195,000.

The remedial action goal for in situ soils contaminated with comingled VOC- and petroleum
related-compounds is protection of the groundwater. Because the soils are acting as a
continuing source of contamination to the groundwater, active remediation of the soils will
continue until state and federal MCLs are met consistently. Natural attenuation will continue
until AWQS are met. Some changes or modifications could be made to the remedy as a result
of Remedial Design and construction processes. These changes will be addressed in post-
ROD documents. -

The goal of this remedial action is to restore groundwater to its beneficial use, which is a
drinking water aquifer. Based on information obtained during the RI and on careful analysis
of all remedial alternatives, the Army, EPA, and ADEC believe that the selected remedy
would achieve this goal.

7.2 BUILDING 1168 LEACH WELL

Alternative 3 is the preferred alternative for the Building 1168 Leach Well source area
because it best meets the nine CERCLA criteria summarized in Table 7-3. This alternative
involves in place treatment of soils and groundwater via soil vapor extraction/air sparging,
groundwater monitoring, and institutional controls. Alternative 3 is expected to achieve
overall protection of human health and the environment and to meet ARARs (see Table 7-4).
In addition, this alternative is viewed as being an effective and permanent solution to
contamination at the Building 1168 Leach Well.

After a thorough assessment of the applicable alternatives for the Building 1168 Leach Well
source area, taking groundwater risks, cleanup times, and cost into consideration, it was
determined that protection of human health and the environment is best attained through active
in-place treatment of soils and groundwater. This alternative is believed to provide the best
balance of criteria among the alternatives evaluated.

7.2.1 Major Components of the Selected Remedy
e In situ treatment of groundwater via air sparging to remove volatile
organic compounds, thereby attaining state and federal drinking water
standards. Additional air sparging wells will be placed to optimize the

existing treatment system;

¢ In situ treatment of soils via soil vapor extraction to prevent contami-
nated soils from acting as an ongoing source of contamination to
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groundwater. Additional soil vapor extraction wells will be placed to
optimize the existing treatment system;

e The treatment system will be evaluated and modified as necessary to
optimize effectiveness;

® Air emissions from the soil vapor extraction/air sparging treatment
system will be monitored and evaluated periodically to meet emission
requirements; -

® The duration of treatment system operation is estimated to be three
years to meet State of Alaska cleanup levels for non-underground
storage tank petroleum-contaminated soil and state and federal MCLs.
A combination of groundwater monitoring and off-gas measurements
will be used to determine attainment of remedial action objectives;

®  After active treatment achieves state and federal maximum contaminant
levels, natural attenuation will be relied on to achieve Alaska Water
Quality Standards; and

® Maintaining institutional controls, including restricted access and wetl
development restrictions, as long as hazardous substances remain on
site at levels that preclude unrestricted use.

7.2.2 Goals of Remedial Action

The overall goal of a remedial action is to provide the most effective mechanism to meet state
and federal MCLs for drinking water. To facilitate selection of the most appropriate remedial
action, source area-specific cleanup objectives that specify the contaminants of concern in
each medium of interest, exposure pathways and receptors, and an acceptable regulatory level
were developed. The following remediation goals were established for the specific
contaminants of concern determined to require remedial action at both source areas. These
goals are intended for the areas where active remediation will occur.

7.2.3 Building 1168 Leach Well Groundwater and Soil

CHEMICALS OF CONCERN IN GROUNDWATER | REMEDIATION GOAL (ug/L)*

Benzene _ 5.0
Trichloroethene 5.0
Tetrachloroethene 5.0
Vinyl chloride 2.0
1,1-Dichloroethene 7.0
1,2-Dichloroethene 70.0
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a Groundwater remediation goals are based on state and federal MCLs for organic
contaminants in public water supply systems (40 CFR 141.147 and 18 AAC 80).

At the Building 1168 Leach Well, after state and federal MCLs are achieved through active
remediation, passive treatment of groundwater through natural attenuation will be relied on to
attain cleanup levels mandated by the AWQS (18 AAC 70).

Because soils contaminated with VOCs and petroleum-related compounds are acting as a
continuing source of contamination to groundwater, the remedial action goal for in situ soils is
active remediation until contaminant levels in groundwater are consistently below state and
federal MCLs. The State of Alaska cleanup levels for non-UST petroleum-contaminated soil
will be considered as a guideline for the treatment of in situ soils.

The cost for Alternative 3 is $174,000 for present worth capital costs, which include direct
and indirect costs; annual monitoring for 15 years at $29,000 (monitoring frequency may .
vary); and a present worth of annual operating cost of $66,000, for a total cost of $269,000.

The remedial action goal for in situ soils contaminated with VOC and POL compounds is
protection of the groundwater. Because the soils are acting as a continuing source of
contamination to the groundwater, active remediation of the soils will continue until state and
federal MCLs are met consistently. Natural attenuation will continue until AWQS are met.
Some changes or modifications could be made to the remedy as a result of Remedial Design
and construction processes. These changes will be addressed in post-ROD documents.

The goal of this remedial action is to restore groundwater to its beneficial use, which is, at
this site, a potential drinking water aquifer, and to remediate soil to State of Alaska cleanup
levels for non-UST petroleum-contaminated soil. Based on information obtained during the
RI and on careful analysis of all remedial alternatives, the Army, EPA, and ADEC believe
that the selected remedy would achieve this goal.

Because the remedies will result in contaminants remaining on site above health-based or
regulatory levels, a review will be conducted within five years after commencement of
remedial action. This review will ensure that the remedies continue to provide adequate
protection of human health and the environment.
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Page 1 of 1
Table 7-1
DRMO YARD REMEDIAL ACTION OBJECTIVES AND REMEDIATION GOALS
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
Maximum
Chemicals of Preliminary Measured
Remedial Action Objectives Concern Remediation Goal Basis Concentration
Environmental Protection DRO ADEC Cleanup Matrix® | ADEC 18 AAC 78 2,500 mg/kg
Prevent migration of chemicals of concern that could result in Benzene 5 pg/L | MCL 7.50 g/L
groundwater contamination exceeding chemical-specific ARARS. , .
Restore groundwater to below chemical-specific ARARs. Tetruchloructhene 5 ke/l | MCL 190 pe/L
Trichloroethene 5 ug/L | MCL 17 ug/L
Human Heath
Vinyl chloride 2 ug/L | Potential degradation ND
Reduce cancer risk (via ingestion and inhalation by future b ] .
residents) to within or below the 1 X 10%to 1 x 10 risk 1,1-DCE 7 ug/L | Potential degradation ND
range. 1,2-DCEP 70 ug/L | Potential degradation ND
4 ADEC soil matrix concentrations will be considered as a guidance for in situ treatment of soils.
Breakdown products of trichloroethene were not detected at concentrations that exceeded action levels; however, these will be included in groundwater
monitoring.
Key:
AAC =  Alaska Administrative Code.
ADEC = Alaska Department of Environmental Conservation.
ARARs =  Applicable or relevant and appropriate requirements.
DCE = Dichloroethene.
DRMO = Defense Reutilization and Marketing Office.
DRO = Diesel-range organics.
g/L = Grams per liter.
MCL = Maximum contaminant level.
mg/kg = Milligrams per kilogram.
pg/L = Micrograms per liter.

ND = Not detected.
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Table 7-2

CHEMICAL-SPECIFIC CLEANUP GOALS FOR SOIL
DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA

CLEANUP GOALS FOR SOIL

DRMO YARD SCORE ADEC Cleanup Level (mg/kg)
Diesel Gasoline/Unknown
Matrix Score = 44
BTEX = 15 mg/kg Diesel-Range Gasoline-Range
Benzene = 0.5 mg/kg Petroleum Petroleum

VPH = 100 mg/kg Hydrocarbons Hydrocarbons

EPH = 200 mg/kg (EPH) (VPH) Benzene BTEX
Level A® >40 100 50 0.1 10
Level B 27-40 200 100 0.5 15
Level C 21-26 1,000 500 0.5 50
Level D <20 2,000 1,000 0.5 100

a Site-specific background groundwater concentration.
Background concentrations from USAED Alaska-recommended background value for Fort Wainwright.
€ Groundwater remedial goals are based on federal and state MCLs for organic contaminants in public water supply systems (40 CFR 141.147 and 18 AAC 80).

Key:

AAC
ADEC
BTEX
CFR
DRMO
EPN
MCLs
ug/L
mg/kg
USAED Alaska
VPH

d 18 AAC 70, Water Quality Standards. The regulatory level for BTEX is 10 ug/L.
€ Level A cleanup goal is applied to the total matrix score of 44 because of the soil acting as an ongoing source of contamination to groundwater.

Alaska Administrative Code.
Alaska Department of Environmental Conservation.
Benzene, toluene, cthylbenzene, xylene.
Code of Federal Regulations.

Defense Reutilization and Marketing Office.
Dicsel-runge petroleum hydrocarbons.
Maximum contaminant level.

Micrograms per liter.

Milligram per kilogram.
United States Army Engineer District, Alaska.
Gasoline-range petroleum hydrocarbons.

Page 1 of 1
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Page 1 of 2

Table 7-3

OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA

BUILDING 1168 LEACH WELL SOURCE AREA REMEDIAL ACTION OBJECTIVES AND REMEDIATION GOALS

Maximum
Chemicals of Preliminary Remediation Measured
Media Remedial Action Objectives Concern Goal Basis Concentration
Subsurface soil Environmental Protection DRO ADEC soil cleanup matrix® | ADEC 18 AAC 78 435 mg/kg
Prevent migration of chemicals of
concern. GRO ADEC soil cleanup matrix® | ADEC 18 AAC 78 2,000 mg/kg
Reduce chemical concentrations to BTEX ADEC soil cleanup matrix" | ADEC 18 AAC 78 | Not available
below ADEC cleanup levels.
Groundwater Environmental Protection Benzene 5 ug/L MCL 250 ug/LIJ
Restore groundwater to below chemical-
specific ARARs. Trichloroethene 5 ug/L MCL 23.0g/L
Human Health Vinyl chloride 2 ug/L Potential ND
Reduce cancer risk (via ingestion and degradation product
inhalation by future residents) to within .
or below the EPA accepted risk range of | 1,1-DCE 7 pg/L Potential ND
1 x10%t0 1 x 105, degradation product
1,2-DCE 70 ug/L Potential ND
degradation product

Note: Breakdown products of trichloroethene were not detected in concentrations that exceeded action levels; however, these will be included in groundwater

monitoring.

ADEC soil concentrations will be considered as a guidance for treatment of in situ soils.
Maximum concentration of benzene was measured in a groundwater sample collected from Microwell installed by Pine and Swallow under direction from

the United States Army’s Cold Regions Research and Engineering Laboratory. The sample was collected and analyzed in September 1993 (HLA 1994).

Key at end of table.
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Page 2 of 2
Table 7-3 (Cont.)

Key:

AAC = Alaska Administrative Code.

ADEC = Alaska Department of Environmental Conservation.
ARARs = Applicable or relevant and appropriate requirements.
BTEX Benzene, toluene, ethylbenzene, and total xylenes.

DCE = Dichloroethene.

DRO = Dicscl-range organics.
EPA = United States Environmental Protection Agency.
GRO = Gasoline-range organics.
g/L = Grams per liter.
HLA = Harding Lawson Associates.
MCL = Maximum contaminant level.
ug/L = Micrograms per liter.
mg/kg = Milligrams per kilogram.
ND = Not detected.
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Table 74

CHEMICAL-SPECIFIC CLEANUP GOALS FOR SOIL
BUILDING 1168 LEACH WELL SOURCE AREA

OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
CLEANUP GOALS FOR SOIL
BUILDING 1168 LEACH WELL SOURCE AREA SCORE ADEC Cleanup Level (mg/kg)
Diesel Gasoline/Unknown
Matrix Score = 46
BTEX = 15 mg/kg Diesel-Range Gasoline-Range
Benzene = 0.5 mg/kg Petroleum Petroleum
VPH = 100 mg/kg Hydrocarbons Hydrocarbons
EPH = 200 mg/kg (EPH) (VPH) Benzene BTEX
Level A® >40 100 50 0.1 10
Level B 27-40 200 100 0.5 15
Level C 21-26 1,000 500 0.5 50
Level D <20 2,000 1,000 0.5 100

Site-specific background groundwater concentration.
Background concentrations from USAED Alaska-recommended background value for Fort Wainwright.

o a6 o

18 AAC 70, Water Quality Standards. The regulatory level for BTEX is 10 ug/L.

Key:

AAC = Alaska Administrative Code.
ADEC Alaska Department of Environmental Conservation.

BTEX = Benzene, toluene, ethylbenzene, total xylene.
CFR =  Code of Federal Regulations.
EPH = Diesel-range petroleum hydrocarbons.

MCLs =  Maximum contaminant level.
ug/L = Micrograms per liter.

mg/kg =  Milligrams per kilogram.

USAED Alaska =  United Stated Army Engineer District, Alaska.

VPH =  Gasoline-range petroleum hydrocarbons.

Groundwater remedial goals are based on federal and state MCLs for organic contaminants in public water supply systems (40 CFR 141.147 and 18 AAC 80).

Level A cleanup goal is applied to the total matrix score of 46 because of soil acting as an ongoing source of contamination to groundwater.

Page 1 of 1



8.0 STATUTORY DETERMINATIONS

The main responsibility of the Army, EPA, and ADEC under their legal CERCLA authority
is to select remedial actions that are protective of human health and the environment. In
addition, Section 121 of CERCLA, as amended by SARA, provides several statutory
requirements and preferences. The selected remedy must be cost-effective and utilize
permanent treatment technologies or resource recovery technologies to the extent practicable.
The statute also contains a preference for remedies that permanently or significantly reduce
the volume, toxicity, or mobility of hazardous substances through treatment. CERCLA
finally requires that the selected remedial action for each source area must comply with’
ARARs established under federal and state environmental laws, unless a waiver is granted.

8.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

The selected alternatives for the DRMO Yard and Building 1168 Leach Well source areas will
provide long-term protection of human health and the environment and satisfy the
requirements of Section 121 of CERCLA.

8.1.1 Defense Reutilization and Marketing Office Yard

The selected remedy will provide long-term protection of human health and the environment
by removing the contamination from soils and groundwater through installation of an SVE/AS
system. The remedy will eliminate the potential exposure routes and minimize the possibility
of contamination migrating to drinking water sources. Groundwater monitoring/evaluation -
will be completed to assess contaminant plume movement and concentrations.

8.1.2 Building 1168 Leach Well

The selected remedy will provide long-term protection of human health and the environment
by removing the contamination from soils and groundwater through installation of an SVE/AS
system. The remedy will eliminate the potential exposure routes and minimize the possibility
of contamination migrating to drinking water sources. Groundwater monitoring/evaluation
will be completed to assess contaminant plume movement and concentrations.

8.2 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS AND TO-BE-CONSIDERED GUIDANCE

The selected remedy for each source area will comply with all applicable, relevant, and
appropriate requirements of federal and state environmental and public health laws. These
requirements include compliance with all the location-, chemical-, and action-specific ARARs
listed below. No other waiver of any ARAR is being sought or invoked for any component
of the selected remedies.

8.2.1 Applicable or Relevant and Appropriate Description
An ARAR may be either "applicable” or "relevant and appropriate.” Applicable requirements

are those substantive environmental protection standards, criteria, or limitations promulgated
under federal or state law that specifically addresses a hazardous substance, remedial action,
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location, or other circumstance at a CERCLA site. Relevant and appropriate requirements are
those substantive environmental protection requirements promulgated under federal and state
law that, while not legally applicable to the circumstances at a CERCLA site, addresses
situations sufficiently similar to those encountered at the CERCLA site so that the
requirements’ use is well-suited to the particular site. The three types of ARARs are
described below:

¢ Chemical-specific ARARs are usually health- or risk-based numerical
values or methodologies that establish an acceptable amount or con-
centration of a chemical in the ambient environment;

*  Action-specific ARARS are usually technology- or activity-based
requirements for remedial actions; and

¢ Location-specific ARARs are restrictions placed on the concentration of
hazardous substances or the conduct of activity solely because the
ARARSs occur in special locations.

To-be-considered requirements (TBCs) are nonpromulgated federal or state standards or
guidance documents that are to be used as appropriate in developing cleanup standards.
Because they are not promulgated or enforceable, TBCs do not have the same status as
ARARs and are not considered required cleanup standards. ' They generally fall into three
categories: '

e Health effects information with a high degree of credibility;

¢ Technical information regarding how to perform or evaluate site
investigations or response actions; and

e State or federal agency policy documents.
8.2.2 Chemical-Specific Applicable or Relevant and Appropriate Requirements

e Federal Safe Drinking Water Act (40 CFR 141) and Alaska Drinking
Water Regulations (18 AAC 80): The MCL and non-zero MCL goals
were established under the Safe Drinking Water Act and are relevant
and appropriate for groundwater that is a potential drinking water
source;

e  AWQS (18 AAC 70): Alaska Water Quality Standards for Protection
of Class (1)(A) Water Supply, Class (1)(B) Water Recreation, and
Class (1) Aquatic Life and Wildlife (18 AAC 70) are applicable to both
source areas. Many of the constituents of groundwater regulated by
AWQS are identical to MCLs in Drinking Water Standards;

e Alaska Oil Pollution Regulations (18 AAC 75): Alaska Oil Pollution

Control Regulations, are applicable. Under these regulations,
responsible parties are required to clean up oil or hazardous material
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releases. The Army anticipates achieving a cleanup level consistent
with this regulation; and

¢ Alaska Regulations for Leaking Underground Storage Tanks (18 AAC
78): The State of Alaska has established cleanup requirements for
petroleum-contaminated soils from leaking USTs to protect
groundwater and are relevant and appropriate for the DRMO Yard.

8.2.3 Location-Specific Applicable or Relevant and Appropriate Requirements

No location-specific ARARs have been identified for the DRMO Yard and Building 1168
Leach Well source areas.

8.2.4 Action-Specific Applicable or Relevant and Appropriate Requirements

¢ RCRA Subtitle C Hazardous Waste Management Standards must be
considered in the evaluation of whether any of the excavated soils from
the OU-2 source areas exhibit the characteristics of a RCRA hazardous
waste; however, no soils have been identified to date. RCRA
regulations will be applicable to the storage and disposal of any RCRA
hazardous waste;

¢ Federal Clean Air Act (42 United States Code 7401), as amended, is
applicable for venting contaminated vapors;

® Alaska Air Quality Control Regulations (18 AAC 50). Although on-
site remedial actions do not require permitting, the substance portion of
these regulations must be met for the venting of contaminated vapors
associated with operation of the air sparging, SVE, or LTTD; and

¢ Alaska Solid Waste Management Regulations (18 AAC 60) must be
met for proper management and transport of wastes that meet the
definition of a RCRA hazardous waste but contain contaminants that
exceed cleanup levels.

8.2.5 Information To-Be-Considered

The following information TBC will be used as a guideline when implementing the selected
remedy:

e State of Alaska Interim Guidance for Non-UST Contaminated Soil
Cleanup Levels (July 17, 1991) for the Building 1168 Leach Well;

e State of Alaska Guidance for Storage, Remediation, and Disposal of
Non-UST Petroleum-Contaminated Soils (July 29, 1991) for the
Building 1168 Leach Well; and '

e State of Alaska Interim Guidance for Surface and Groundwater Clean-
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up Levels (September 26, 1990) for both source areas.
8.3 COST EFFECTIVENESS

The selected remedies provide an overall effectiveness proportionate to their costs, such that
they represent a reasonable value for the money spent.

8.4 UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREAT-
MENT TECHNOLOGIES OR RESOURCE RECOVERY TECHNOLOGIES TO
THE MAXIMUM EXTENT PRACTICABLE

The Army, State of Alaska, and EPA have determined that the selected remedies represent the
maximum extent to which permanent solutions and treatment technologies can be used in a
cost-effective manner at the OU-2 source areas. Of those alternatives that protect human
health and the environment and comply with ARARs, the Army, State of Alaska, and EPA
have determined that the selected remedies provide the best balance of trade-offs in terms of
long-term effectiveness and permanence; reduction of toxicity, mobility, or volume through
treatment; short-term effectiveness; implementability; cost; and the statutory preference for
treatment as a principal element in considering state and community acceptance.

8.5 PREFERENCE FOR TREATMENT AS A MAIN ELEMENT

The selected remedy for each source area satisfies the statutory preference for treatment for
soil and groundwater.

111



9.0 DOCUMENTATION OF SIGNIFICANT CHANGES
The selected remedy for the DRMO Yard and*Building 1168 Leach Well source areas is the

same preferred alternative for each area presented in the Proposed Plan. No changes in the
components of the preferred alternative have been made.
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APPENDIX A

FORT WAINWRIGHT
COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION,
AND LIABILITY ACT
FEDERAL FACILITY AGREEMENT
RECOMMENDED ACTION DOCUMENTS
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FORT WAINWRIGHT
CERCLA FEDERAL FACILITY AGREEMENT

RECOMMENDED ACTION

Source Area: 801 Drum Burial Site
Engineer Park Drum Site
Drum Site South of Landfill

Recommended Action: Referral from Operable Unit 2 to Operable Unit 1.

Background: A removal action was compieted on these source areas in 1992. The
information needed to adequately assess further actions was not received in time to
meet the schedule of Operable Unit 2. It was agreed by the Project Managers to move

these source areas to Operable Unit 1.

Comments:

Approvals: The following project managers, representing their respective agencies
which are signatories to the FFA, concur with this evaluation.

Rieile Markey - Date
Alaska Department of Envnronmental Conservation

Remedial Project Manager

lﬂmow | 2/4[ay

Dianne Soderiund Date
US Environmental Protection Agency
Remedial Project Manager

[ ded Dbt 4 oot

Cristai Fosbrook Date
6th Division (Light), US Army Gamson
Directorate of Public Works

Remedial Project Manager
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Revised 3 June 384
FORT WAINWRIGHT
CERCLA FEDERAL FACILITY AGREEMENT

RECOMMENDED ACTION

Source Area: Tar Sites
Recommended Action: No Further Action

Background: After evaluation of all available historical information and interviews with
individuals having an institutional knowledge of Fort Wainwright (FWA), site visit and
review of analytical data, no further action (NFA) is planned for this source based on
one or more of the following reason:

1. 1992 analytical resuits.

A systematic, quahtatlve approach has been used to determine the disposition of this
potential source of contamination which is consistent with RI/FS guidance and
Superfund objectives. This approach is based on a conceptual model of this particular
source, the ultimate risk to human health or the environment that it represents, and
analytical results. If, at any juncture, additional information becomes available which
alters the information used in this decision, the source will be reevaluated.

This decision document will become part of the Record of Decision (ROD) for Operable
Unit (OU) 2, as designated by the Federal Facility Agreement (FFA), which was signed
by US Environmental Protection Agency (EPA) the Alaska Department of
Environmental Conservation (ADEC) and the US Army.

Location: West of the FWA South Post Soccer Field; at Glass park next to Building
4040; northwest of the FWA Golf Course; and west of the power plant coolmg pond
next to the railroad. :

History: Reportedly the sites were used as tar disposal areas. Based on a concern of
possible leachate release from these sites, they were included in the FFA as sources
that needed further investigation. A sampling effort was conducted in June and July of
1992. The results we summarized in U.S. Army Corps of Engineers memorandum
dated October 7th and 15th 1992.
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Summary: The criteria usad in the decision procass for this site is as follows:

» During a 1992 sampling effort the source areas were located and tar samples were
collected for Toxicity Characteristic Leaching Procedure (TCLP) analvsis; The
analytical resuits indicate that there is no potential for groundwatsr contamination.

Based on the above information, there is no evidence that a potential source of
contamination exists at these sites. -

Reference: October 7th and 15th chemical analysis resuits of the samples coliected in
June and July of 1892.

Comments:

Furure achions with these sites should be eoor&'\na\‘tci\
o de Soid waste S Ponuien Prevewniion peoars™ 2 =

! oW .
AL, Dept o€ Enuironmenta) Consecva )
N Rl
7-25-94
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TAR SITES NO FURTHER ACTION

Approvais: The following project managers. representing their respactive agencies
which are signatories to the FFA, concur with this evaluation.

Rielle Markey - Date
Alaska Department of Envnronmental Conservation
Remedial Projec} Manager

\hane Seabin ) 6 /i< lay

Dianne Soderiund Date
US Environmental Protection Agency
Remedial Project Manager

WW 2Ju..%

Cristal Fosbrook Date
6th Division Light/US Army Garrison .

Directorate of Public Works

Remedial Project Manager
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Revised 3 June 94

FORT WAINWRIGHT
CERCLA FEDERAL FACILITY AGREEMENT

RECOMMENDED ACTION

Source Area: Engineer Park Drum Site
Recommended Action: No Furtner Action (NFA).

Background: After evaluation of all available historical information, interviews with
individuals having an institutionai knowledge of Fort Wainwright, site visits, and review
of analytical data, no further action is planned for this source based on the following

reasons:
1. In 1992, 680 drums were removed.
2. Results of 1992 and 1293 limited field investigations.

A systematic, qualitative approacn has been used to determine the disposition of this
potential source of contamination whnich is consistent with RI/FS guidance and
Superfund objectives. This approacn is based on a conceptual model of this particular
source and the ultimate risk to human health or the environment that it represents. If at
any juncture, additional information becomes available which alters the information
used in this decision, the source will be reevaluated.

This decision document will become part of the Record of Decision (ROD) for Operable
Unit (OU) 1, as designated by the Federal Facility Agreement (FFA), which was signed
by the Alaska Department of Environmental Conservation (ADEC), the US
Environmental Protection Agency (USEPA), and the US Army. This source was moved
from QU2 to OU1 as part of a Recommended Action dated February 4, 1994.

Location: This source is located on the northeast side of Engineers Park on the south
bank of the Chena River. See attached map of source area.

History: Disposal of drums at this location began after the August 1967 fiood.

Summary: The criteria used in the decision process for this site is as follows:
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« Adrum removal was conducted in August and September of 1992. The crum
ramoval activities at this site included removing unpurnied drums. A total of 680
drums were removed, 613 of the drums found were empty and 67 contained
material. The drums contained gasoline, kerosene, degraasing solvents and PC=:

~ « Durinz a 1822 investigation ten surface soils samples were taken. Low levels of

samivoiatile organic compounds were detected. The maximum detected site
concentration of the suspected coniaminates were compared to EPA Regions 10's
Risk-Based-Concentrations, which were used as conservative screening vaiues.
The comparison indicates no unacceptable potential -isks to human hezi:n or the

environment.

» During 1993 ground penetrating radar (GPR) was conducted with no additional
drums being located. Additionally, eleven surface samples were taker =1d two soil
borings were completed as monitoring wells. The maximum detected s::= -
concentration: of the suspected contaminates were ccmpared to EPA Regions 10's
Risk-Based-Concentrations and the comparison indicates no unacceptable risks tc

human heaith or the environment.

 In both sampling events an observational approach was employed to assure
samples represanted potential worst case contamination.

. Detected concentrations of soil with Di-n-butylphthalate were determined to be
laboratory contaminates.

» All detected concentrations in groundwater data were determined to be laboratory
contaminates. :

Basad on the above information there is no evigence that a contaminant relsase has
occurred at this source area which pos2s an inacceptable risk to human hezith or the

environment.

References:

Preliminary SQu[Ql e Evaluation 2, B]ai[ Lakes and Drum Sites, Fort Wainwr:ght, AK,

Harding Lawson and Associaties, March 1994

Fi med W val, F inwri Fai Al
Voiume 1, I, and lil, OHM Remediation Services Corporation, February 1993
Comments:

120



Engineer Park Drum Site-No Further Action

Approvals: The following project managers, repressnting their respective agencies
which are signatories to the FFA, concur with this evaluation.

Rueblo \\WMOD.M

RIELLE MARKEY Date
Alaska Department of Env;ronmental Conservation

Remedial Project Manager

NN SSrO¢AAM»£)

DIANNE SODERLUND Date
US Environmental Protection Agency
Remedial Project Manager

Ukt

CRISTAL FOSBROOK Date

6th Division (Light), US Army Garrison

Directorate of Public Works, Alaska
Remedial Project Manager
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FORT WAINWRIGHT
CERCLA FEDERAL FACILITY AGREEMENT
RECOMMENDED ACTION

Source Area: Building 3477 - Battery Storage Area

Recommended Action: No Further Action

Background: Based on a review of all available historical information, interviews
with individuals having an institutional knowiedge of Fort Wainwright and, if
possible, this site, and a limited field investigation. No further action (NFA) is
planned for this source based on one or more of the following reasons:

1. Interviews with individuals confirming the source existed.

2. Resuits of a 1992 limited field investigation at the source indicates no
real potential risks to human health or the environment exists at the

battery storage area.

A systematic, qualitative approach has been used to determine the disposition of
this potential source of contamination which is consistent with RI/FS guidance
and Superfund objectives. This approach is based on a conceptual model of this
particular source and the ultimate risk to human heaith or the environment that it
represents. If, at any juncture, additional information becomes avaiiable which
alters the information used in this decision, the source will be reevaiuated.

This decision document will become part of the Record of Decision (ROD) for
Operabie Unit (OU) 2, as designated by the Federal Facility Agreement (FFA),
the Alaska Department of Environmental Conservation (ADEC) and the US Army

on February 12, 1893.

Location: The battery storage area is located on the east side of Building 3477.
Building 3477 is on Chippewa Avenue, approximately 1/4 mile northeast of the

South Gate House.

History: Building 3477 was constructed 1955 as a vehicle maintenance facility.
The building is currently used for vehicle and equipment maintenance. The site
had been used for servicing and storing batteries for an unknown period. These
practices were discontinued in 1980, and the U.S. Army contracted for the
battery servicing area to be cleaned. The area on the east side of the building
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was used for temporary storage of batteries that were to be disposed of. Basec
on the potential for contaminant release from this site, it was included in the FF.
as a source that needed further investigation through the Preliminary Source
Evaluation (PSE) 2 process. A draft PSE report was published November 4,

1982.

Summary: The criteria used in the decision process for this site is as follows:

- During interviews with former US Army personnel, one soidier. stated the site
was no longer used as a storage area for batteries that were to be disposed of.

- During interviews with current and former employees (the site was identified :
an area of building 3477). :

- During a 1192 limited field investigation samples were collected. The
maximum detected site concentrations of the suspected contaminates were
compared with EPA Region 10's Risk-Based Concentrations and the comparist
indicates no real or potential risks to human health or the environment exists at
the battery storage area. Attachment 1 includes a plot pian of this source.

- Based on the above information, there is no evidence that a potential source-
of contamination exists at this site.

Reference: Final Report. Operable Unit 2, Preliminary Source Evaluation 2,

Phase 1, Fort Wainwright. Alaska.; Harding Lawson and Associates,
April 23, 1983.

Comments:
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Approvais: The following project managers, representing their respective agencies
which are signatories to the FFA, concur with this evaluation.

~ Rielle Markey A Date

Alaska Department of Environmental Conservation
Remedial Project Manager

(—.
( ,
Dianne Sodertund "Date
US Environmental Protection Agency

Remedial Project Manager

Cotal Fnfed [3Tands
Cristal Fosbrook Date
6th Division Light/US Army Garrison
Directorate of Public Works

Remedial Project Manager
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Revised 3 June 94

FORT WAINWRIGHT
CERCLA FEDERAL FACILITY AGREEMENT

RECOMMENDED ACTION

Source Area: Drum Site South of Landfill
Recommended Action: No Further Action (NFA).

Background: After evaluation of all available historicai information, interviews with
individualis having an institutional knowledge of Fort Wainwright, site visits, and review
of analytical data, no further action is planned for this source based on the following

reasons:
1. In 1982, 573 drums were removed.
2. Results of 1992 and 1993 limited field investigations.

A systematic, qualitative approach has been used to determine the disposition of this
potential source of contamination which is consistent with RI/FS guidance and
Superfund objectives. This approach is based on a conceptual model of this particular
source and the ultimate risk to human health or the environment that it represents. If at
any juncture, additional information becomes available which aiters the information
used in this decision, the source wiil be reevaluated.

This decision document will become part of the Record of Decision (ROD) for Operable
Unit (OQU) 1, as designated by the Federal Facility Agreement (FFA), which was signed
by the Alaska Department of Environmental Conservation (ADEC), the US
Environmental Protection Agency (USEPA), and the US Army. This source was moved
from QU2 to QU1 as part of a Recommended Action dated February 4, 1994,

Location: This source is located on the south of the landfill and includes drum areas,
referred to as the east and west drum sites. See attached map of source area.

History: Historical information and records on drum disposal at this location were not

available. The site was identified in the RCRA Facility Assessment as a potential
source. )
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Summary: The criteria used in the gecision orocess 1or this site is as follows:

« A drum removal was conducted in Augus: znd September of 1992. The drum
removal activities at this site included removing unburied drums. A total of 573
drums were removed, 474 of the drums found were empty and 89 contained
material. The drums contained gasoline, kerosene and degreasing solvents.

+ During a 1992 investigation eleven surface soils samples were taken. Low level:
semivolatile organic compounds were detected. The maximum detected site
concentration of the suspected contaminates were compared to EPA Regions 1C
Risk-Based-Concentrations, which were used as conservative screening values.
These levels are within the 10-4 to 10-6 acceptable risk range as specified in
300.430(e)(2)(i)(A)(2) of the National Contingency Plan (NCP).

« During 1993 ground penetrating radar (GPR) was conducted with no additional
drums being focated. Additionally, eleven surface samples were taken and two :
borings were completed as monitoring wells. Low fevels of semivoiatile organic
compounds were detected in groundwater. The maximum detected site |
concentration of the suspected contaminates were compared to EPA Regions 1C.
Risk-Based-Concentrations, which were used as conservative screening vajues;
These levels are within the 10-4 to 10-6 acceptable risk range as specified in  § |
300.430(e)(2)(i)(A)(2) of the National Contingency Plan (NCP). Attachment 2

includes pertinent analytical data.

. In both sampling events an observational approach was applied to assure samp:
were taken in areas representing potential worst case contamination.

» Detected concentrations of Di-n-butylphthalate and Bis(2 etthylhexyl)pthaltate i
soil were-determined to be laboratory contaminates.

Based on the above information, there is no evidence that a contaminant release h:
occurred which poses an unacceptable risk to human health or the environment.
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Reterences:

Fort Wainwright, AK,

Final Report for Drummed Waste Removal, Fort Wainwrighx,- Fairbanks, Alaska,
Volume I, Il, gnd I, OHM Remeudiation Services Corporation, February 1883

Comments
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Harding Lawson -

Table ¢-3. Amaivtes Jetez:es in Water Samdies From Ine Iast and wWest Trum Sites

U.S. Ammy Zzmss cf Ingineers Zcring Rumber AP-8277 AP-6278 AF-5278 s
lamnie Numper FWEDCIwA FWW00IWA FWWDCZWA =
Laporztory Semple Number 9492-7 9492-8 8452-5
Juplicaze Qualifier N/A N/A ot
Associated Project Sample Number N/A N/A FWWDO01WA 3
IPA .
Anaiv:e Mosrag. Units

“e.- Fuel Ouantitation and !semtificazicn

5010 mo/L -- - - -

; U.S. Army Corps of Engineers Modified Method BOLSM.
Alaska Oepartment of Environmental Conservation Modified Methods 8015M and B100M.

EPA
mg/tL
N/A
no

. PCBs
TiCs
ng/L

Not applicable.

Environmental Protection Agency.

Milligrams per liter.

Not applicable. :

Not detected above method reporting limit shown in parentheses.
Polychiorinated biphenyis.

Tentatively igentified compounds.

Micrograms per liter.

Project Laboratory Qualifiers

8 = [ndicates the anjiyte was found in the blank as well as the sample.
€ = Indicates estimated concentration. '

Chemical Quality Assurance Report {CQAR) Qualifiers

Data should be consicered with caution (see CQAR, Appendix F).

* = The CQAR deem the data unacceptable.

1133R

4-19
130

Diesei Fuei (as #2) a215ud mg/L 0.c8 - ND(0.05)

Bunxer Qi: (as #6 Diesel) 3213M8 mg/L 0.3%" -- 0.48
Gasoiine Ranoe Organics E015M° No analytes detected above the method resorting lim
Diesel Rance Oroamics

0R0 £:004° mg/L 0.19" 0.28" 0.26"
Volatile Organic Compeyrss ' n '

Numoer of TICs £260 N/A 2 1 F T

Sum of estimated TIC zoncentration _ 8250 »o/l 16° s+ 15
Semivoiatile Organic Ccmoungs -

Di-n-putyipntnaiate 8270 »g/lL 15 B 328 7 B.E

bis(2-Ethylhexyl)phtnalate 3270 89/ L 46 ND(10) 10 E

Numoer of TICs 8270 NZA 2 3 I

Sun of estimated TIC ccncentration 3270 Be/L 676 33 8
Oroanccniorine Pestici=es and PCBs £280 No analytes detected above the method reporting- 1im
Oroanconosponorus Pestizisss ’ 2160 No analytes detected above the method reporting Tir
Metals S

Arsenic 7C60 mg/L 0.0036 0.012 0.011

Bartum $010 mg/L 0.2 0.18 0.17

Calcium 6010 mg/L - -- -~

- iron 5010 mg/L -- - --

" Lead 7821 - mg/L 0.0014 N0(0.0010) 0.0025

Magnesium 6010 mg/L - : - -

Manganese 6010 mg/L - -- T -

Potassium 8010 mg/L - -- --

Sodium
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9mmmwmmm9m
&0&1 ASSURANCE DUPLICATE SAMPLE
0C) QUALITY CONTROL DUPUICATE SAMPLE
LOCATIONS Of SURFACE-STL SAMPLES ARE APPROXIMATE.
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Drum Site South of Landfill-No Further Action

Approvals: The following project manage: -. representing their respective agencies
which are signatories to the FrA, concur w.in this evaluation.

Qe W\MQQM

7-25-34

RIELLE MARKEY

Date

Alaska Department of Envnronmental Conservation

Remedial Project Manager

Ve Seoi O

6/iwlad

Dianne Soderiund
US Environmental Protection Agency

Remedial Project Manager

Ctatid "o

Date

2 Juw 94

Cristal Fosbrook

6th Division (Light), US Army Garrison
Directorate of Public Works, Alaska
Remedial Project Manager

Ny .
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133



PET

Fort Wainwright Administrative Record
List of Documents Pertaining to OU 2

Original Doc. Document Author Recipient
Date Title Type Author Name Organization Recipient Name | Organization |Start Page End Page

Preliminary Radar Survey of a Hazardous Waste

6/1/86 Dump--North Post Site Report Steven A. Arcone CRREL Cristal Fosbrook DPW 02078 02141
Endangerment Assessment for FTW 150 Unit

10/1/86 Family Housing Project--Data Acquisition Plan Report None given URS Corporation  |None given COE 02142 02210
Confirmation Study: Endangerment Assessment
for FTW Family Housing Area; included

41/87 Appendices Volumes 1 & 2 Report None given URS Corporation  |None given COE 02211 02822
Risk Assessment for Proposed Family Housing Ecology &

11/1/88 Facilities, FTW Report None given Environment CENPA-EN-PM-A  [COE 02823 03102
Trip Report, Chena Project, IRP Projects on FTW

7/7/89 and Ft. Greely Memorandum |Georgeanne Reynolds |COE None given None given 03109 03116
ADEC Review Comments for Sampling Plan--IRP

7/21/89 North Post Family Housing Letter Douglas Lowery ADEC Eddie Brooks COE 05118 05120
Memorandum for Record: Tar Seepage in the

8/15/89 Chena River Memorandum |Bill Quirk DEH File File 03103 03104

9/7/89 Trip Report, FTW, Ft. Greely Memorandum |Dan Knight COE None given None given 03105 03108
Letter Addressing Groundwater Contamination at Ecology &

2/9/90 North Post Site on FTW Letter Jon Sandquist Environment Eddie Broaks COE 05243 05244
Discussion of Army Request for Interpretation of
Groundwater Analytical Data and Their Effect on Ecology &

2/9/30 Remedial Approach for North Post Site Letter Jon Sundquist Environment Eddie Brooks COE 05764 05765
EPA Review Comments on Project Report for

3/1/90 North Post Site, FTW Letter Douglas Johnson EPA Col. Edwin Ruff DEH 03249 03251
ADEC Review Comments for Draft Project Report

4/3/90 for North Post Site, FTW Letter Douglas Dasher ADEC Paul Steucke Env. Res. Div. [ 03252 03256
Memorandum for Record, Trip Report, Site

4/9/90 Investigation of 5 FTW IRP Sites Memorandum |David Williams COE File File 03117 03121

Ecology & )
5190 _ | Project Report for the North Post Site, FTW ___ |Report Nonegiven  |Environment ~  [|MarkWallace _ |COE 03122 | 03241

5/21/90  |Notice of Availability and Comment Period Notice William Kake! COE Public Public 08303 08303
ADEC Response to EA & FNSI for North Post

6/20/90  |Site on Fort Wainwright Letter Rielle Markey ADEC William Kakel COE 05240 05242
Remedial Action Required at North Post Site,

7/2/90 FT'N Fact Sheet Catherine Scott US Army None given None given 08304 08304

Fairbanks Daily

9/2/90 Army Monitors Waste Site Article Kris Capps News-Miner Public Public 05246 05247
Dasign Analysis for Soil Remediation Project at Ecology &

5/1/91 the North Post Site, FTW Report None given Environment Mark Wallace COE 07429 07456
Review of Planned Removal Action at North Post ’

5/24/91 Site, FTW Memorandum [Paul Thies COE Cristal Fosbrook DPW 07425 07428

f:\users\pmyers\coe\do_3\admn_rcdiou_2
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Fort Wainwright Administrative Record
List of Documents Pertaining to OU 2

Original Doc. Document Author Recipient
Date Title Type Author Name Organization Recipient Name | Organization | Start Page|End Page|
Bidding Documents for IRP North Post Site Soil
8/1/91 Remediation, FTW Report None given COE Contractors Contractors 05248 05680
Fort Wainwright Solid Waste Management Units,
1991 Site Reconnaissance, FTW Site Safety
10/17/81 _ |Plan. Report Garson Carothers Harding Lawson Mark Wallace COE 03257 03280
11/20/91  |Non-Invasive Site Investigation, SWMU FTW Report Garson Carothers Harding Lawson CENPA-EN-MB-C_ |COE 04134 04169
Site Safety and Health Plan, Preliminary Source
1/9/92 Evaluation, Fort Wainwright, Alaska Report James Slattery Harding Lawson Mark Wallace COE 03281 03358
DRAFT Chemical Data Acquisition Plan PSE,
2/14/92 FTW Report Garson Carothers Harding Lawson Mark Wallace COE 03359 03488
. .5/28/92 _ |Work Plan, OU2, PSE2, Phase 1, FTW Report Shaun Sexton Harding Lawson  |CENPA-EN-MB-C_ |COE 03489 | 03669
Review Comments for OU2, PSE2, Phase 2
6/23/92  |DRMO Letter Ronan Short ADEC Cristal Fosbrook DPW 05121 05122
Review Comments for Draft Scope of Work for
6/23/92  |OU2, PSE2, Phase 2 Letter Dianne Soderlund EPA Cristal Fosbrook DPW 05123 | 05126
Non-Invasive Site Investigation, DRMO, OU2,
7/28/92  |PSE2, Phase 2 Report Sandra Draper Harding Lawson CENPA-EN-MB-C__ |COE 04170 04189
US Army, AK
8/12/92 Results of Chemical Analyses Memorandum [Timothy Seeman NPDML Commander Dist 04190 04223
Preliminary Summary of Invasive Investigation,
8/13/92 SWMU 0OU2, PSE2, Phase 1 Letter Shaun Sexton Harding Lawson Mark Wallace COE 04224 04232
Review Comments for Draft Work Plan for DRMO
9/8/92 Storage Yard, PSE2, Phase 2 Letter Cami Grandinetti EPA Cristal Fosbrook | DPW 05127 05129
9/17/92 Work Plan, DRMO, OU2, PSE2, Phase 2 Report William Burgess Harding Lawson Mark Wallace COE 03670 03830
9/18/92 Site Safety and Health Plan, OU2, PSE2, Phase 2|Report Sandra Draper Harding Lawson Mark Wallace COE 03831 03950
‘ US Army, AK
10/5/92 Results of Chemical Analyses Memorandum [Timothy Seeman NPDML Commander Dist 04233 04238
10/7/92 Chemical Analysis Results: Tar Pit Memorandum [Delwyn Thomas COE CENPA-EN-EE-Al |US Army 04239 04276
10/15/82 _ |Chemica! Analysis Results: Tar Pit 2 Memorandum |Delwyn Thomas COE CENPA-EN-EE-Al _|US Army 04277 04282
10/26/92  |Preliminary Summary of Invasive Investigation  |Letter Sandra Draper Harding Lawson Mark Wallace COE 04283 04286
Investigations of Buried Drum Sites by Ground
11/1/92 Penetrating Radar Report Daniel Lawson CRREL None given COE 03242 | 03248
Biodegredation/Volatilization Bench Scale
Treatability Study Results for TPH Contaminated
12/1/92 Soils Located at the North Post Site Report None given Laidlaw Env. Svcs. |None given COE 1..08034 | 08302

fAusers\pmyers\coe\do_3\admn_rcdou_2
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Fort Wainwright Administrative Record
List of Documents Pertaining to OU 2

Original Doc. Document Author Recipient
Date Title Type Author Name Organization Recipient Name | Organization |Start Page|End Pagg‘

Review Comments for OU2, PSE2, Phase 1

1/24/93 Report Letter Dianne Soderlund EPA Cristal Fosbrook DPW 05130 05136
Sampling and Analytical Final Report for

2/1/93 Drummed Waste Removal Report Thomas Warren OHM Remed. Svcs. |None given COE 05766 06775
Operations Final Report for Drummed Waste

2/1/93 Removal, Ft. Wainwright Report Thomas Warren OHM Remed. Svcs. [None given COE 06776 07108
Health & Safety Final Report for Drummed Waste

2/1/93 Removal, Ft. Wainwright Report Thomas Warren OHM Remed. Svcs. [None given COE 07109 07407
Review Comments for Final Report for OU2,

3/26/93 PSE2, Phase 2, DRMO Letter Ronan Shont ADEC Cristal Fosbrook DPW 05137 05138

4/20/93  |Temporary Stockpile Plan North Post Site, FTW {Report None given Laidlaw Env. Sves. [None given COE 05681 05691
Final Report OU2, Preliminary Source Evaluation

4/21/93 |2, Phase 1, Report Shaun Sexton Harding Lawson CENPA-EN-EE-Al |COE 04287 04580
ADEC Review Comments for Treatability Study,

4/21/93  |North Post Sites 3 & 4 Letter Rielle Markey ADEC Cristal Fosbrook DPW 07457 07459
Notice of Violations During Remediation of
Cortaminated Soils at Sites 3 & 4 at North Post

5/20/93  |Site Letter Rielle Markey ADEC Robert Wrentmore |USArmy 07460 07460
Final Report, Operable Unit 2, PSE 2, Phase 2,
Defense Reutilization Marketing Office, Fort

6/16/93  |Wainwright, Alaska; 2 volumes Report Paul Adel Harding Lawson CENPA-EN-EE-Al |COE 23684 24200
Summary of Soil Sample Resuits for North Post

6/17/93 Site Soil Remediation Project Report CPT Malsom Us Army Joe Malen DEH 07408 07424
Biopile Work Plan North Post Site Soil

6/21/93 Remediation, FTW Report None given Laidlaw Env. Svcs. |None given COE 05692 | 05763

7/20/93 Final Report, OU2, PSE2, Phase 2, DRMO, FTW |Report Paul Adel Harding Lawson None given COE 04721 05103

7/30/93 Work Plan, QU2, PSE2, Support Work Report Timothy Gould Harding Lawson None given COE 03951 04133

7/30/93 Results of Chemical Analyses, FTW DRMO Report Timothy Seeman COE-NPDL CENPA-EN-G-MI__ |COE 05104 05117
Final Chemical Data Report for Pond Near

8/9/93 Badger Road Report CENPA-EN-G-MI COE CENPA-EN-EE-Al _|COE 05139 05177

8/23/93 DRAFT QU2 RI/FS Management Plan Report None given Harding Lawson None given None given 07461 08033
Final Management Plan, Operable Unit 2, Fort

_4/6/94  |Wainwright, Alaska Report Michael J. Schmetzer |Harding Lawson ___ |None given COE 34940 35955

Preliminary Source Evaluation 2; Support Work; Harding Lawson

4/26/94 (801 Drum Burial Site; Fort Wainwright, Alaska Report Steven C. Gruhn _|Associates Mark Wallace Cot 21666 21850

"~ |Operable Unit 2; Preliminary Source Evaluation 2;
Support Work; Building 1168; Fort Wainwright, Harding Lawson

4/29/94  |Alaska Report Steven C. Gruhn Associates Mark Wallace COE 22098 22319

f\users\pmyers\coe\do_3\admn_rcdou_2
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Fort Wainwright Administrative Record
List of Documents Pertaining to OU 2

Original Doc. Document Author Recipient
Date Title Type Author Name Organization Recipient Name | Organization [Start Page End Page|
Qualitative Ecological Risk Assessment
Approach, Remedial Investigation, Operable Unit
7/21/94 2, Fort Wainwright, Alaska Report Michael J. Schmetzer |Harding Lawson CENPA-EN-EE-Al  |COE 26837 26844
Groundwater Levels at DRMO and Building 1168,
7/22/94  |Fort Wainwright, Alaska Memorandum |Delwyn Thomas COE CENPA-EN-EE-Al |COE 26735 26754
Investigation, Site Assessment, and Oil Spill Technology,
8/1/94 Recommendations, Building 1168, August 1994 |Report John H. Janssen Inc. None given COE 37864 38125
Work Plan Building 1168 Treatability Study, Fort
12/14/94  |Wainwright, Alaska Report Timothy Gould Harding Lawson None given COE 24842 24900
Operable Unit 2 Baseline Human Health Risk
1/10/95  |Assessment Approach, Fort Wainwright, Alaska |Report Michael J. Schmetzer |Harding Lawson CENPA-EN-EE-Al |COE 24735 24764
Interim Report, Building 1168 Treatability Study,
1/31/95 Fort Wainwright, Alaska Report Joseph W. McElroy Harding Lawson None given COE 27252 29025
Building 1168 Treatability Study Offgas Harding Lawson
5/15/95  |Assessment Report Tim Gould Associates Mark Wallace COE 48750 48766
Final Site Safety and Health Plan, Fort ENSR Consulting
7/1/95 Wainwright Buildings 1002, 1168, and 2250 Report None given and Engineering None given COE
Final Work Plan for Release Investigations
Building 1002, 1168, and 2250, Fort Wainwright, ENSR Consulting
7/1/95 Alaska Report None given and Engineering None given COE
Technical Memorandum, Underground Storage
Tank Release Investigations at the North Post Harding Lawson
10/13/95 jand DRMO Sites, Project No. 33414 and 33415 |Report J. Robert Allen Associates None given COE 37808 37818
Final Human Health Risk Assessment, OU2, Harding Lawson
10/16/95 | Delivery Order 002 Report Douglas N. Cox Associates Mark Wallace COE 39929 40222
Review Comments on Final Human Health Risk
Assessment, Operable Unit 2, Fort Wainwright, US Army Center for
12/1/95 Alaska, October 1995 Letter Jack M. Heller Health Promotion  |Mark Wallace COE
Release Investigation Report, North Post Site 4, Karol Lorraine, Harding Lawson
12/20/95  |Fori Wainwright, Alaska Report J. Robert Allen Associates Mark Wallace COE
Technical Memorandum, Monitoring Results,
Building 1168 Treatability Study, Fort Wainwright, Joseph W. McElroy, Harding Lawson
1/12/96 Alaska Memorandum |Timothy F. Gould Associates Mark Wallace COE
US Amy
Request for Extension of Document Deadline for Directorate of Public{D. Soderlund; R. US EPA
1/16/96 the Operable Unit 2 Record of Decision Letter Albert J. Kraus Works Markey Reg X; ADEC
Operable Unit 2 Final Remedial Investigation Michae!l Schmetzer, Harding Lawson
1/25/96 Report, Fort Wainwright, Alaska, Volumes |, i, lll |Report George Drewett Associates Mark Wallace COE
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Fort Wainwright Administrative Record
List of Documents Pertaining to OU 2

Original Doc. Document Author Recipient
Date Title Type Author Name Organization Recipient Name | Organization |Start Page End Page
Fort Wainwright Proposed Plan for Remedial
4/1/96 Action at Operable Unit 2 Report None given None given Public Public
FONSI and EA for the North Post Site Report None given COE Cristal Fosbrook  [DPW 05178 05239
Tar from Old Dump May Seep into Chena River [Article None given None given Public Public 05245 05245
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RESPONSIVENESS SUMMARY FOR THE RECORD OF DECISION FOR
REMEDIAL ACTION AT OPERABLE UNIT 2, FORT WAINWRIGHT, ALASKA

OVERVIEW

The United States Army, Alaska (Army); United States Environmental Protection Agency; and Alaska
Department of Environmental Conservation, collectively referred to as the Agencies, distributed a
Proposed Plan for remedial action at Operable Unit 2 (OU-2), Fort Wainwright, Alaska. OU-2 comprises
eight source areas: the Defense Reutilization and Marketing Office (DRMO) Yard, the Building 1168
Leach Well, the North Post Site, the 801 Drum Burial Site, the Engineers Park Drum Site, the Drum Site
South of the Landfill, Building 3477, and the Tar Sites.

The Proposed Plan identified preferred remedial alternatives for two of the eight source areas within OU-
2: the DRMO Yard and Building 1168 Leach Well. The other six source areas were not considered for
remedial action in the Proposed Plan. The soil contamination at the North Post Site consists of petroleum
and petroleum-related products and will be addressed through an Army removal action that includes
excavation, treatment, and proper disposal of the remediated soil. The 801 Drum Burial Site, Engineers
Park Drum Site, and Drum Site South of the Landfill were assigned to Fort Wainwright OU-1 for a more
comprehensive investigation and will addressed through that OU’s decision process. Finally, no further
action is recommended for Building 3477 and the Tar Sites.

The major components of the remedial alternatives for the DRMO Yard are:

* Soil vapor extraction,
o Groundwater air sparging with natural attenuation, and
. Groundwater monitoring/evaluation.

The major components of the remedial alternatives for the Building 1168 Leach Well are:

o Soil vapor extraction,
. Groundwater air sparging with natural attenuation, and
. Groundwater monitoring/evaluation.

No formal comments regarding the Proposed Plan for the OU-2 remedial action were submitted during
the public comment period.

BACKGROUND OF COMMUNITY INVOLVEMENT

The public was encouraged to participate in the selection of the final remedies for OU-2 during a public
comment period from May 1 to May 31, 1996. The Fort Wainwright Proposed Plan for Remedial Action
at Operable Unit 2 presents combinations of options considered by the Agencies to address contamination
in soil and groundwater at QU-2. The Proposed Plan was released to the public on May 1, 1996, and
copies were sent to all known interested parties, including elected officials and concerned citizens.
Informational Fact Sheets dated March and September 1995 and March 1996, which provided information
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about the Army’s entire cleanup program at Fort Wainwright, were mailed to the addresses on the same
mailing list.

The Proposed Plan summarized available information regarding the OU. Additional materials were
placed into two information repositories: one at the Noel Wien Library in Fairbanks and the other at the
Fort Wainwright Post Library. An Administrative Record, including all items placed in the information
repositories and other documents used in the selection of the remedial actions, was established in Building
3023 on Fort Wainwright. The public was welcome to inspect materials available in the Administrative
Record and the information repositories during business hours.

Interested citizens were invited to comment on the Proposed Plan and the remedy selection process by
mailing comments to the Fort Wainwright project manager, by calling a toll-free telephone number to
record a comment, or by attending and commenting at a public meeting on May 8, 1996, at the Carlson
Center in Fairbanks.

Basewide community relations activities conducted for Fort Wainwright, which includes OU-2, have
included:

. July 1992—Community interviews with local officials and interested
parties;

i April 1993—Preparation of the Community Relations Plan;

] July 1993—Distribution of an informational Fact Sheet covering all OUs

at Fort Wainwright;

. July 22, 1993—An informational public meeting covering all OUs;

° April 22, 1994—Establishment of information repositories at the Noel
Wien Library and the Fort Wainwright Post Library and at the
Administrative Record at Building 3023 on Fort Wainwright;

. March 1995—Distribution of an informational Fact Sheet covering all
OUs at Fort Wainwright;

.. September 1995—Distribution of an informational Fact Sheet covering
all OUs at Fort Wainwright; and

. March 1996—Distribution of an informational Fact Sheet covering all
OUs at Fort Wainwright.

Community relations activities conducted specifically for OU-2 included:

. April 28 and May 1, 5, 6, 7, and 8, 1996—Display advertisement
announcing the public meeting in the Fairbanks Daily News-Miner;

. May 1, 1996—Distribution of the Proposed Plan for final remedial action
at OU-2;
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. May 1 to May 31, 1996—Thirty-day public comment period. No
extension was requested;

o May 1 to May 31, 1996—Toll-free telephone number for citizens to
provide comments during the public comment period. The toll-free
telephone number was advertised in the Proposed Plan and the newspaper
display advertisement that announced the public meeting; and

. May 8, 1996—Public meeting at the Carlson Center to provide
information, a forum for questions and answers, and an opportunity for
public comment regarding OU-2.

SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD

No comments were received during the public comment period.
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FORT WAINWRIGHT
OPERABLE UNIT 2 SOURCE AREA
BASELINE COST ESTIMATES
FOR REMEDIAL ALTERNATIVES
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BUILDING 1168 SOURCE AREA
BASELINE COST SUMMARY
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Building 1168 Baseline Cost Estimate Summary

Fort Wainwright OU-2 Feasibility Study

Harding Lowscn Associstes

Component Remedial Action Alternative
Alternauve | Alternative 2 Alternative 3 Alternative 4 Alternative 5
Present Worth of GW Monitoring $0 $81,000 $29,000 $29,000 $29,000
Present Worth of Capital Costs* $0 $49,000 $174,000 $452,000 $350.000
Present Worth of AOC $0 $0 $66,000 $78,000 $118,000
Total Cost to Implement $0 $130,000 $269,000 $559,000 4498,000
* Includes Direct and Indirect Capital Costs.
GW: groundwater
AOC: annual operating cost
Fort Wainwright 0U-2
145 425095
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Fort Wainwright 0U-2 Feasibility Study
Baseline Cost Estimate - Building 1168 - Alternative No.

No Action
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Fort Wainwright 0U-2 Feasibility Study

Baseline Cost Estimate - Building 1168 - Alternative No. 1

No Action

Indirect Capital Cost Detail

Item Year of IC Expenditure | Ouanty ] Rate ] Units Cost

Engreering: Design to Implamentation NA

Admamnistration and supervision g 85.004 $0

Oesign and development 0] 75.00|tr 10

Drafting 0} 65.00|w $0

Manitoring and testing (Year 0) 0] 65.00fhr 0

Project engineering 0 55.00) v $0
Subizral 50
Engmeerng : Decommissioning NA

Administration and supervision 0 85.00{k $0

Design and development 0} 75.00|hr $0

-Orafting 0} 65.00(hr $0

Monitaring and testing [5} 65.00| s $0

Project engineering 0| 65.00]h 0
Subrzras 50
Licerse-PermitiLegal {10% engineering costs) NA 0 0.00]ea 0 50
Start oo ang Shake Down of Treatment System NA

Materials 011.000.00{ea 40

Labar 0f 65.00|hr 40

Equipment 0] 1,000.00{ea 0

Lab Testing 0{ S00.00]ea 40
Subzazal $0
Conirgency {15% capital costs) NA 1 0.00}LS $0 50
Totai Annual Operating Cost NA 1]

Year NA 40

02: &30
he: hour

IC: indirect capital cost

NA: pot appheable for this aiternative
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Fort Wainwright OU-2 Feasibility Study

Baseline Cost Estimate - Building 1168 - Alternative No.1

No Action

Annuai System Operation Cast Detail

) ltem | Buanuty fRate Units {Frequency Yearis) of AOC Expenditure | Totallvear
Operating Labor Cost NA
{Post-Construction} Item 1: Groundwater monitoring 0 he $0
Item 2: Training 0 LS $0
Subtotal $0
Routine Maintenance Matesials and Labor Cost NA
{tem 1: Groundwater monitoring annual mamterance 0 LS $0
Item 2: SVE/ait spasge well annual maintenance 0 LS $0
hem 3: SVE! air sparge system annual maintanence 0 LS $0
Subtotal $0
Auxiliary Materiais and Energy NA
Process Chemicals 0 LS 1R )
Electricity g LS $0
Water [i] LS 10
Sewer 0 LS $0
Fuet 0 LS S0
Subtotal s0
50
Disposal of Residues NA
Wash water, sludge. etc. 0 LS 30
! Subtotal sa
Purchased Services NA
. Professional Services
item 1: Laveraiony Fees 0 LS $0
ftem 2 0 s $0
hem 3: 0 LS $0
Subtotal $0
Other: NA
{Admennirauve costa not meiuoed in other bne items 0 s $0
[irrmcs (1% of captl cants ronated for each year of treatst) 1 ojLs $0
Tazes heonsng, permst renewal (1% of ¢acatal coxia prorated far each of vear of trestment) 1 0JLs $0
Muntonance Reserve Fund (1% of cooital costs ororstad for each vew of treatment) 1 0jLs
Subtotal s0
Total Annual Operating Cost 30

Number of years of mplementation:

AOC: annual operating tost
! hr: hour

LS: kemp sum

NA: aot appbcable for this sltemative
I SVE: soil vapor extraction
; IC: indirect capital cost
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Fort Wainwright 0U-2 Feasibility Study
Baseline Cost Estimate - Building 1168 - Alternative No.2
Institutional Controls
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Fort Wainwright QU-2 Feasibility Study
Baseline Cast Estimate - Building 1168 - Alternative No.2

Institutionat Controls

Indirect Capital Cost Detail

ltem Year of IC Expenditure l Quannty | Rate | Units Cost

Engineering: Design to implementation 0

Administration and supesvision 80§  25.00n 46,800

Design and developmen) 0} 75.000Nw 46,000

Dratting 48]  65.00|w $3,120

Monitoring and testing (Year 0) 0 0.00{es 30

Project engineering 80] 65.00{ 45,200
Subtotat $21,120
Engineering : Decommissianing 30

Administration and supervision 8{ 85.00|hr $680

Design and development 16]  75.000hr $1,200

Drafting p2) £5.00)hr $1,560

Monitoting and testing O] 65.00{h $0

Project engineering 80] 65.00]hr $5,200
Subtotal 28640
License/PermitiLegal {10% engineering costs) 0 11 2,.976.00|ea $2.976 $2.976
Start-up and Shake Down of Treatment System NA

Materials 0{ 1.000.00{e2 40

Labor 0] 65.00{n 40

Equipment 0] 1,000.00{ea $0

Lab Testing 0} 500.00|ea $0
Subtotal $0
Contingency (15% capital costs) 0 1] 7.320.90|LS $1.321 $7,321
Total Year 0 1417

Year 30 48,640

ed: each
hr: hour
IC: indirect capital cost
LS: lump sum
NA: not apphcabla tor this alternative
Harding Lawson Associates Fort Waimwright 0U-2
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Fort Wainwright OU-2 Feasibility Study
Baseline Cost Estimate - Building 1168 - Alternative No.2
Institutional Controls

Annual System Operation Cost Detail

Item { Juaniny {Rate Units |Frequency Yearis) of AOC Expenditure  {Totaliyear
Operating Labor Cost 1Year
{Post-Construction) ltem 1: Groundwater monnonng 20| 65.00)hr 11030 $1,300
Item 2: Training 1] 200.001LS 11030 $200
Subtoral $1.500
Routine Mantenance Materials ana Labar Cost Year
Item 1: Groundwater monnoring annual maintenance 1| 500.00|LS 11030 $500
Item 2: SVE/air sparge wedl annua mantenance 0 LS $0
Item 3: Sampling field kit 2] 75.00)day 11030 $150
Subtatal $650
Auxiliary Materials and Energy NA
Process Chemicals 0 LS 0
Electricity 0 LS 0
Water 0 LS $0
Sewer [i] LS $0
Fuel 0 LS $0
Subtotal $0
Disposai of Residues 1Vear
Wash water, studge, ect. 1] 500.00{LS 11030 $500
Subtotal $500
Purchased Services 1Year
Professignal Services
f1erm 1: Laboratory Fees 4| 625.00]wel 11030 $2,500
hemZ 0 LS $0
hem 3: 0 LS $0
|Subtotat $2,500
Other: WYear
Admustratve costs not meluded in other kne items 0 LS 30
Insurance o] ooojts 10
Tases, kicensing, permit renewal 0 0.00{Ls $0
Maintenance Reserve Fund
{5% of canital costs prorated for each year of impt aton) 1] 93.54]Ls 11030 $94
Subtotal sHM
Total Annual Operating Cost 11030 $5,244
Number of years of implementation: 30

AQOC: annual operating cost

he: hour

LS: lump sum

NA: not apphcable for this alternative
SVE: sod vapor extraction
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Fort Waimaright 0U-2 Feasibility Study

Baseline Cost Estimate - Buildiag 1168 - Ahernative No. 3
Soil Vapor Extraction, Groundwater Air Sparging and Monitoring
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Fort Wainwright 0U-2 Feasibility Study

Baéeline Cost Estimate - Building 1168 - Alternative No. 3
Soil Vapor Extraction, Groundwater Air Sparging and Monitoring

Indirect Capital Cost Detail

Item Yeat of IC Expenoiture | Quantry Rate Units Cost

Engineering: Design 10 implementation 0

Administration and supervision 0 35.00fhr $6,800

Design and development Py 75.00(hr 418,000

Dratting i 55.00]hr 43,360

Monitoring and testing (Year 0] 2 0.00]ea 0

Project engineenng 240 65.00]hr $15,600
Subtotal $49760
Engineering : Decommissianing 3

Administration and supervision 16 85.00{hr $1,360

Design and development T 75.00(hr $1,500

Drafting i §5.00hr 41,560

Monitoring and testing 2 55.00]hr 10

Project engineering 9 55.00)hr $2,600
Subtotal $7.020
License/PermitiLegal {10% engineering costs) 0 1] 5.678.00{ea $5,678 s5678
Start-up and Shake Down of Treatment Systam 0

Materials 1 100.00|ea $100

Labor 40 65.00]hr $2,600

Equipment i 100.00}ea $100

Lab Testing 4 £00.00]ea $2,000
Subtotat $4.800
Contingency {15% capniat costs) 0 il 23.218.38|LS $23.216 $23.218
Totel Year 0 483.454

Year 3 47,020

ea: each
hr: hout
IC: indirect capital cost
LS: lump sum
Harding Lewson Associates
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Fort Wainwright 0U-2 Feasibility Study
Baseline Cost Estimate - Building 1168 - Alternative No.3
Soil Vapor Extraction, Groundwater Air Sparging and Monitoring

Annual System Operation Cost Detail

Item Quantrty {Rate Units | Frequency Year(s) of AQC Expenditure | Totallyear
Operating Labor Cost lyear
{Post-Construction) ltem 1: Groundwater monitoring 12 65.00{hr 11010 $780
Item 2: SVE:AS svstam monrtorng 52 65.00{he Tt03 43,380
ltem 3: Trainng 1 400.00§LS 11010 $400
Subtotal 1t010 $1.180
1r03 $3.380
Routine Maintenance Materials and Labor Cost 1lyear
item 1: Ground ftoring annual mai e 1 500.00]LS 11010 $500
Item 2: SVEfair sparge system annual maintenance 1 500.00|LS 1103 $500
Item 3: Sampling field kit 1 75.00|day 110 10 $75
Subtotal Tto 10 $575
Ttod $500
Auriiary Materials and Energy 1lyear
Process Chemicals 0 LS 10
Electricity (Phase 1) 1 14,200.00]LS 1103 $14,200
Blectricity (Phase 2) 0 0.004LS $0
Water 0 LS $0
Sewer 0 LS 0
Fuel 1 200.00]LS 11010 $200
Subtotal It 10 5200
ltoe3 $14200
Disposai of Residuas lyear
Wash water. studge, ect. 1 500.00]LS 110 10 $500
Subtotal Tto 10 $500
Purchased Services liyear 1t0 10
Professional Services
Item 1: Laboratory Fees 4 625.00| wel $2.500
Item 2: Engineer reviewi consuitation 2 65.00|month $130
Item 3: 0 LS 30
Subtotal Tto10 $2.630
Other: 1lyear 11010
Administrative costs not included o other ine items 0 LS $0
Insurance 0 s $0
Tazes, licensmg, pesmit renewal 0 LS $0
Maintenance Reserve Fund
{5% of caprtal costs proraied for each vear ot # 1 889.96]LS $890
Subtotal fto10 $890
Totsl Annuai Operating Cost (includes GW Monitoring} 1103 $24,055
41010 45,975
Groundwater Monitoring Portion of Total ADC T 10 $3.780
Number of years of implementation: 10
ADC: annual operating cost
AS: air sparge
hr: hour
LS: bmp sum
SVE: sod vapor extracticn
GW: groundwates
Herding Lawsaa Asseciates Fort Wainaright 0U-2
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Fort Wainwright OU-2 Feasubility Study
Baseline Cost Estimate - Building 1168 - Atternative No. 4
Aliernative 3 Plus Excavation sand LTTD of Contaminated Unsaturated Soil

o Tew o OC Expendturs  {Oummety | Rate Ve {lma
Soxrpe bassrm weby Wob xstadaven 50-et | /4" damets, tlack o #1ven svalls) L] i| 14690 15.947.80
Tranches) te ban bowse (50", 2' dews- overage fur asch wel, i, beckSl) 4 170250 1481.00
Vharbale weDs cover oo par wall) 4 46 501w 12.506.00
Piping te twwexaa (50" tver e for each well) wath prpe Yo watam and st wce: 4 950,15 31340080
Yahves e frruags fwr 45ch ren of paang. 4 15000l 1600.00
Bearperge trastatsity test 1] 10.000 ¥0 fee 410.000 00
5+ U bt W3 Wol o120 100 120 et 4 Gamete. PYC. s ng v taled wala; g T 2% %]w 1230000 |
Tranctes ts fan howse (50°. 2 deap- wvarage fwr sach well. el bactfil} 1 120250 12025
Mardwls wih cover (arm por wl) ' St 1648.50
Piging ty tantonae (50" Svernge by sach well) with 08 @330 s Mest IR 3 5018w 1350.1%
Yaives and Stungs far sach nan of pucsey. 1 158.00|LS 1150.00
Asghah nurface cover 1 muarmire thert-crovng snd Ietect momy frem veffe 0 b sy 1000
Biovast trexiabaty st 1} 10.000 sO{LS $10.000.00
VU Somrm Fm s [P vy 7 Tf S00080(m 100
Injection biewer 1{ 00510 19.051.00
Watar ¢sperster 0] 1.2%30]ee 10.00
st lomingtor | rMIwia 11.290.00
Duct hester 0] 210w 1000
Ervacton dowsr 17 3051800 19.051.00
Candarasts receme I 1L0le 11,292.60
Unit huater 0 $716l|= 10.00
Do leuver wrth bird sromm 0 21 e 10.00
Exhanst Comtrebs 1] 10344 00{ee 110.344.00
ratramentstem rescore. Rowh 1] ssaamis M5
Sampling purts 1 37.50§LS 1307.90
Plunbing arg siectrcal bni-w i| 1.000 00 e 11.000.00
Equpmen: cantrats 11 23| 1207883
Elactncal heok v o] 1.000 801w $0.00
Laghtiny 0 200 421 10.00
TTT0 Y rmmem TTT0 processvg 101 pmced vohane) A 1540, X150 T181.200.80 |
| Excovatn e-pince veheme) 5700 155{cy 114,535.60
Mackng e1cavecem twtrem trestwat fackty (epaied vehems) 1560 sasjey $1.190.00
Cofrmatery 10d taveit nalyocal: e1cavavem (nok, | 1am@ies 200 LY wicamemd 29 300 00fen 13,700.00
Trastabikty teiteg 1| 5.000 sOfLS 15.000.00
Backfil Uested sod @ onginal ascavation ivxpanded vohene} 0 2820¢cy 1000
Backfid ercovain cirm sverinwrdon 44001 rasfcy £8.758.00
Dispase of cested sa vt FW tandfill iszpanded vohems! 1560 LL 124 10.00
Impant & bockfil ciem fill # Espase of treated sads ot FW bl (01 pesnind owneraet 15524 2.98fCy 14 58480
Coomny oo vara ) 0 113 10,00}
Sehiriecsaes ‘seriat canent} Mt sy G sotataty t23 try Of 45.000.00[13 10,00 |
Lscovoumm (n-piace weheme) 0 2554cY $0.00
Mizing, placmy 0 135107 10.00
Cacfrmat ory s0d 1ampie sraiyteal- excovation (nah, | smoiei200 CY o1commmed o 600 00| 10.00
Trommerse * 3o Somcnte TFrcomaton v siace weasmal o 5] TB[& 7000 |
| Comtractes sog vesomam 0 nnjer $0.00
Trestatairty cestmg 0{ 10.000.00¢1S 10.00
Canfrmstery 10d camgie srmlytesl cxcvation (rush, | sariei200 CY o1 comsons 0i 300001 v 10.00
Engemeres Pue Sif Pis Escavaven 1m-puace veteme) NA [ 2 (3] 3000 |
Cotracnon end resmant 0 k-3 -1in 10.00
Offpes vestmemt wont 0{ 10.244.00[13 1000
Trestabity testmg o| 5.00000)LS 40.00
| Confirmstory sal samcie snatyieal- axcavaton inah 1 sampses200 CY excavaomd 0 300 B0 fea 10.00
CncTarm— |Frcovaten s cuace vesamat T} T a1 (3] 0.00 |
Comtrortos and Tesgnes e L] (24 10.00
Teastabebsty testmg 0] S.00000JLS 10.00
Confirmrtery cod 1amgie snabvtc- arcovates (raad, 1 3amoied 200 CY 01 covernd o 300.00{ea 10.00
[T~ —————— Wal it ol sUem o arvesmmnant 125-fosl. 4° dumetwr, PYC. momr g o Lakes sent) 0 ] mn 13.300.00 |
Ticovem Sarwg Shorew wirtatznes e (emeval @ waar 1o oo of 19 fret 3 13.696.00 |
Toncoy =t = P ey 57001 comm i s g ey o WA 7000 |
Praves w vvtw ticwatce Pracwem tos wanrer €1cawsten (Basding | 168 e woir & wenwr) ] 714.835.00 |
Docommerasmmy & impiementsien Moo wal [ 41.760.00
1P ermanmntty msiabed wrobe L] 13.850.00
Uitpase not-mpot Sesi 2t [Eacavenen o-piace veness; 0 [ 5500 40.00
Fort Wasmsrgm Landfill Hafing w2covetrm ta Fort Wainwngit Landfd {expunded velme) 0 [ 9.1 4 10.00
Desputsl (exscind Vohowed 9 [¥- 124 10.00
Confrmatary tod sample Salytical excovates (rerh, § sarngiei200 CY excomamd 0 30000( e 10.00
lh-fliﬁlﬁ-lﬂhxﬂﬂh' 0 29ssy $0.00
Decommensnsy u Woll {SVE. ar spargei remevet E] 10 mi‘- T7.500.00 |
{nt of Cugue Acom Weall (manitaring) resevel 10 4 2990w 1050.00
Permmy mrtalied wibs remevel ] 11000{e0 10.00
Untergrowd pging romovel, wech bactfill, hd srof Gspase ot FW landfil) 3 500 108{tf 11.000.00
Eagissarsd pla/lenitars iscomtrectan sl stectpding Urerted sl 0 wmofcy 10.00
Haning trestad sul ts platamant wes 0 52500y 10.00
Fan hmow decasmis iy and rumevel ) i| Lmomie 11,700.00
St» eastorsnes b] 1] 10.000 30118 $10.000.00
Confrmstory col suvuie ssabyticsl 3 5 2000w 13.100.00
Tots Your g AT
Yo ) 120258820
Your " 5080
CY: cubic mre LTTD: bow aperscre fermy dessrpom
0C: douct custa cut NA: oot applicatis b Gz Wiarmtve
- e PYC: pulyvimyt chieride
P fort Sumangn SF: mypars font
v iy SY: spame ywrd
1F. ey st SYE: ol vpwr ervaciee
1S by
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Fort Wainwright OU-2 Feasibility Study
Baseline Cost Estimate - Building 1168 - Alternative No. 4

Alternative 3 Plus Excavation and LTTD of Contaminated Unsaturated Soils

Indirect Capital Cost Detail

Item I vear of IC Expenonure | Quantity Rate Units Cost

Eng g: Design o Imp} 0

Administration and supetvision 80 85.00{hr 46,800

Design and development 240 75.00¢hr $18,000

Drafting 168 65.00|hr $10,920

Manitoring and testing (Year 0) 0 0.00[ea $0

Project engineering 240 65.00)hr 415,600
Subtotal $51,320
Engineering : Decommissioning 3

Administration and superwision 60 85.00|hr. $5.100

Design and development 100} 75.00}hr $7,500

Dratting 96 65.00]hr $6,240

Monitoring and testing 1] 65.001hr $0

Project engmeering 160} 65.00]hr $10,400
Subtotal $29240
License/PermitiLegat [10% engineering costs) 0 1 8.056.00]ea 48,056 $8.056
Startup and Shake Down of Treatment System 0

Materials 1 100.00(ea $100

Labor 40 65.00[hr $2.600

Equipment 1 100.00{ea $100

Lab Testing 4 500.00|ea $2,000
Subtotal 34,800
Contingency {15% cap:tal costs) 0 1 63.824.86{LS $63.825 $63,825
Totat Yesr 0 4128001

Year 3 $29.240

€a: each
hi: hour
IC: indirect capital cost
LS: kmp sum
Harding Lawson Associates
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Fort Wainwright BU-2 Feasibility Study
Baseline Cost Estimate - Building 1168 - Alternative No.4
Alternative 3 Plus Excavation and LTTD of Contaminated Unsaturated Soil

Annual System Operation Cost Oetail

liem Quantnty {Rate Units |Frequency Yearisi of AOC Expenditure | Totallvear
Operating Labor Cost 1lyear
{PostL tion) ltem 1: Groundwater monntorng 12 65.00¢hr 11010 4780
1tem 2: SVEJAS system monitoring 52 65.00¢ht 1103 $3,380
1tem 3: Training i 400.00JLS 11010 $400
Subtotal 1010 $1.180
Ito3 $3.380
mﬁna tnergy Tlyear
Item 1: Groundwater monitoring annual maintenancs i 500.00)LS 1010 $500
ttem 2: SVEIAS system annyal maintainence 1 500.00{LS 103 $500
Htem 3: Sampling fieid kit i 75.00}day 11010 $75
Subtotal Tto 10 $575
103 $500
Auxitiary Materials and Energy 1lyear
Protess Chemicals 0 s 0
Electrcity {Phase 1) 1 14,200.00}{LS 1103 $14,200
Blectscity (Phase 2) 0 LS
Water 0 LS $0
Sewsr 0 LS 0
Fuel 1 200.00|LS 11010 $200
Subtotal 11010 $200
T3 $14.200
Disposal of Residues year
Wash wates. sludge. ect. 1 500.00]LS 11010 $500
Subtotal 110 $500
Purchased Services year
Professional Services
ltam 1: Laboratory Fees 4 625.00| wed 11010 $2.500
Hem 2. Engineer review/ consultat:on 2 65.00|month 11010 $130
ttem 3: 0 LS $0
Subtotal 1to 10 $2.630
Other: year 11010
Administrative costs not included in other ine items 0 LS 30
Insurance 0 s 30
Taxes, ticensing, permit renewal 0 LS $0
Maintenance Reserve Fund
15% of capital costs prorated for each vear of molementation) 1] 2.446.62{LS $2.447
Subtotal 110 $2.447
Total Annual Operating Cost lincludes GW Monitoring) 1to3 $25.612
41010 $1.532
Groundwater Monitoring Portion of Total AOC 1o 10 $3.780
Number of years of implementation: ]
AQC: annual operating cost
AS: air sparge
ea: each
he: hout
SVE: soil vapor extraction
GW: groundwates
Barding Lawson Associstes
157

BSUMMARYXLSBAOC4

Fort Waiowright 012
4724195



Fort Waimaright QU2 Feasidility Study
Baseline Cost Estimate - Building 1168 - Alternstive Ns. 5
Alternative 3 Plus Excavation and Engineered Pile Treatment Dispile
or vapor extraction pile) of Contaminated Soil

Dirsct Cagital Cast - Dotad

e UL TONIURT | LAY oo g IZ:: TRE
AT [T TR U TR T Tt U, R T, U T ] M BN L) S B TR LR
Tronching te tan houna (50", 2° deap sverage tw each well. il bncefil 4 12025 |2 $491.00
Mankels with cover (one por wel} 4 $46.50{ . 12.588.00
Piring ta twtxae (50" sverage fwr sach well) wedh pigw ialstus s et Wacs 4 050.15( s 12.400.60
Yatves wad fittings tw sach nn of pigay 4 150 00fen 1600.00
Biaspwree seatabuty tast 1| 10.000.00(ee $10,000.00
Ve Bvem Wok wotalauon 170 Teot - PVL. ww ng¥mi 7 v IR O TZ.70000 |
Tronching te tan bewse (50°, 2’ danp- overage fur each wel. el bacsfil) 1 120.25(e0 1202
Maduie wrth cover (ee o well) ' 646.50| 0 1544.50
Py ty faneams (S0 sverage fur sach well) wreh e waisten wn heet CIce | 950.15|, 115015
Vahwes wee fittings for rach nm of iy 1| 15000fis $150.00
Asphult sartace cover te unimTy shrt-crori Wl retact g frem waffic [} 1474y 1000
Barver estabuity tost 1] 10.000 OG|LS $10,000.00
VU Swa Tan Haas ol ) 3| 500000 000
Inacten Wower H 9.051.001e 19.051.00
Watsr seperster 0] 1.293.00{m 10.00
NEst ssmmater 1] 1.293.00]m 11.283.00
Duet hestw 0] L13345{m 10.00
Ertracton tewer 1 9051.00]es 19.051.00
Condeasste racarver 1 1.29300{m 11.292.00
Unit nstwr o 52387 [n $0.00
Ooar lessrar worth bird screee L] 22.00(m $0.00
€ hwart Contras 1] 10,344.00{ea 110,344.00
Lnstramentzoen (v e33ere. few) W e siis 184075
Sarnpling ports 1} ssrsohs 1387.90
Phonkiog and slectncal hosk-w 1| 1.000.00]m £1,000.00
{qugrment conrtrels 1] 28269 1207693
Electrical hook-w C] 1LO0D00[es 10.60
Lighting [} 200.42]es 10.00
) TT T Wocasiang re1pnced vorsal R - L1114 TOOv ]
Excovaven (m-clace veiume) o 2551y 1000
Hading ctcovetsn teffras trestowm facity {expanded veiome) 0 5.75)CY 10.00
| Contrmatery 10 sac0gie snatvbcs w1covston inack, 1 saopie/ 200 CY coeetsd [ 300.00j o0 $0.00
Troutabisty tastmg o] $.000.00[18 43.00
Backfil Uaated sed i crigiaal e1covatn (expunied veheme) 9 257|¢Y $0.00
Oitpuss of ested sul o1 P baraffll expaniod vahame) 0 o.00)cY 10.00
tmpurt & backfid cless fill f dspass ol trestsd sody o1 PV lonifill (exmmind vohwae) 0 299|cy 1000
Towy Twaead . B v T. TOOU |
W—Hﬁm RX v] 15.U00 OIS TT0]
{ Excovation (- piace vohens} [ 255fCY 10.00
Mizmg, piaciny 0 193.951CY 1000
Canfirnmtery sal swmole anaivors azcovece trash, | 10owie200 CY ceovetad 0 3000010 10.00
TrgmewedPee Gomle | Cicevioes Gs plece venene) 3 ] pa AL
Comructnn 1588 Iz.gF_ 150.434.80
bupart scd beckfil clesn £ if ds Wt taep CICOVELR epee fur fillng o Ymtma 15801 2.99|cy 14.584.80
Backfl axcovaied clesa sverburims 2400 1.98]CY $.750.00
Trestatulity tstmg 1} 10.000.00)LS 110.000.00
Confirmatary 3ed samcie snalyteal- axcavatum (resh, | sampiei200 CY ercovmnd) i) 300 00w 10.708.00
TrorewsiTie SVETR  |[iawetem (e A wease) " 1 Zesfer pLE
Comrtrurtun and trestment 0 2.4y 10.00
0ffyes Cestment wat 0] 10.344.00{LS $0.00
Trestababty tsstmg 0} $.00000[tS 1000
Canfirmatery sod sumgie snaivicy: e1covetm sk | samoler 200 CY ercovetsd) 0 300.60{es 10.00
T Famm | Gicveoe Th dack vkaner RX T T "
Comttructon and rastment ] 8.78|cY 10,00
Troatabairty tasorg 0] S.00000|Ls 10.00
Confirmatery soul sarmole anaivocs- sscaveten irnush. | 4amoiei200 CY econnted) 9 300.00 e 10.00
) @ o isaton vewomant 125 1000 U Gameti, YL, augm he oo — v A A N O] TS S0 o7 |
30 ind (amove ® weie 10 3 I 7 To ¥ 0]
XX v TJIF ~TIO ]
T ST ; TI 52500 |
T 5| 2Z000|% TT.75000 |
Purmansutyy wtalied wobe 1% 11000]es $1.050.00
Topess Rorspn Sd o |icveson imgace I L. v 7 T000 ]
Fort Wasmengts Lantfil Huding exconnom t Fart Weisngit Lacdfil {s1pmdnd vekene} L s.5|cy .00
Dispuaal {ezparuind Vehone) Q 0.00|CY 10.00
Confirmatory soil 3ampie analytics excavstos (ruh, | saagier200 CY ocosted) [ 300.00 jee 10.00
mgart and place dem B (erpaied vekens) 0 2.39(cY 10.00
Teemmaoeny & 14 o Caarey Kcome . [WeB TSVE. v sparge; rameval 7 O0{ea TZZ000T ]
(Well imumitarig) remeval 1] 4 220.00|» 1880.00
Pormansaty instalied probe ramevel [} 110.00ea $0.00
Undarground prpung remeval, tranch backfill, had and dizpase ot FW toadfill 3 500! 2.00)LF 11.000.00
Exgtsered pleitaxiterm dncouytructan s stackoheg trzated sl H] H 10.00]cy 11000
Hading waxted tad 1o gacoment ow ] 1 s.28cy 1525
Fom boute docornmy suring s remevyl 3 1] 1.70000{m 41.700.00
S revmrsten S 1] 10.000.00ts 410,600.00
Confirmatery sod sunsle snaivocs 3 § §20.00(e2 13.100.00
Teah oas ¥ TVERITAT|
v b} N2
Yomr ] LS
\L ] " nn
CY; eabic yord LTTD: low tomperstwrs chermal dnswrposm
©OC: direct cagxtal cast NA: st apyicuble far tis siternsumn
o« mxch VC: palyvioyl chiaridy
P fart Wasseaig' SF. sqare bom
[ 4] SY: tapare yurd
LF. lw bt SYE: o0l vaper ervaction
L3: by vum
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Fort Wainwright OU-2 Feasibility Study
Baseline Cost Estimate - Building 1168 - Alternative No. 5

Alternative 3 Plus Excavation and Engineered Pile Treatment (biopile
or vapor extraction pile) of Contaminated Soil

Indirect Capita! Cost Detail

Item Year of IC Expendiure | Quantity Rate Units Cost
Engineering: Design 1o implementation 0
Admnistration and supervision 80 85.00{hr 16,800
Design and development 240 75.00{hr $18,000
Drafting 168 65.00{hr $10,920
Monitoring and testing (Year O} 01 0.00}ea 30
Project engineering 240 65.00]hr 415,600
Subtotal $51,320
Engmneering : Decommissioning 3
Administration and supervision 60 85.00]hr $5,100
Design and development 120 75.00]hr 49,000
Orafting 96 65.003hr 36,240
Monitoring and testing 0 65.00fhr $0
Project engineering 200 §5.00{hr 413,000
Subtotal Year 3 $33.340
License/Permit/Legal {10% engineering costs) 0 1 8,466.00{ea 48,466 $8466
Startup and Shake Down of Treatment System 3
Materials 1 200.00ea $200
Labor 401 £65.00ea $2.600
Equipment 1 200.00}ea $200
Lab Testing 4 500.00]ea $2,000
Subtotal $8000
Contingency {15% capital costs) 0 1 48,927.05|LS $48,927 548927
Yex 0 $108.713
Total Year 3 $38.340
ea: each
hr: hour
IC: ndirect capital cost
LS: lump sum
Harding Lawscn Associates
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Fort Wainwright OU-2 Feasibility Study

Baseline Cost Estimate - Building 1168 - Alternative No. 5
Alternative 3 Plus Excavation and Engineered Pile Treatment (biopile
or vapor extraction pile} of Contaminated Soil

Annual System Operation Cost Detail

ltem QOuantity {Rate Units ]Frequency Yearis) of AOC Expendnure | Totallvear
Opesatmg Labor Cost 1year
(Post-Constructionj  :iem 1: Groundwater monitoring 12 65.00]hr i1010 $780
nem 2: SVEIAS system monitoring 6| 65.00[hr 1103 $10.140
tteam 3: engineered pile system monitoring 64 65.00]hr 4105 44,160
‘tem 4: Training 1 400.00jLS 11010 $400
Subtotal 11010 51,180
4105 $4.180
lto3 $10.140
Ruxdlary Materai ant thergy Tiyear
ftem 1: Ground ing annual 1 500.00fLS 11010 $500
item 2: SVElair sparge system annual maintenance t{ 1,500.00iLS 1103 $1.500
item 3; engineered pile system mamianence 16q 65.00}hr 4105 $1,040
ftem 4: Samoling fiedd kit 1 75.00]day 11010 $75
Subtotal Ito 10 $575
q05 $1.040
Tto3 $1.500
Auziliary Materials ano Energy 1lyear
Process Chemicals 0 LS $0
Bectricity (SVEIAS) 1] 14,200.00}LS 103 $14,200
Bectricity {Engineered pile) 1] 2.000.00|LS 4105 $2.000
Wates o' s 50
Sewer 0 LS $0
fud 1 200.001LS 11010 $200
Subtotal Tt 10 5200
. d1s $2.000
Tto3 $14.200
[Tasosalol Resdues Tiyeat
Wash wates, skudge, stc. 1 500.00]LS 1t0 10 $500
Subtotsl Tto 10 3500 |
Purchased Services {fyear
fem 1: Laboratory Fees (G.W. monitoring) 4 625.00fwell 11010 $2,500
ftam 2: Engineer review/ consultation (G.W. treatment) 2 65.00[month 11010 $130
hem 3: Engineer review] consuitation (engineered pile) 16 65.00{LS 4105 $1.040
hem 4: Laboratory Fees {engineered pie) 13 500.00{ea 405 $6.500
Subtoral 11010 $2.630
4105 $7.540
Other: lyear 11010
Administrative costs not mchsded in other fine items 0 LS 0
insurance 0 LS $0
Taxes, licensing, penmnt renewal 0 LS s0
Maintenance Reserve Fund
{5% of capital costs crorated for each year of implementation) 1] 1.875.544LS $1,876
Subtotal lto 10 $1.876
Totsl Annual Operating Cost (includes GW Monitoring) 103 $32.301
[ 3 1] $21.701
Gto 10 $6.951
Groundwater Maostoring Portion of Total ADC lto10 $1780
Number of years of implementation: 10
AOC: annual operating cost
AS: air sparge
b hour
LS: kamp sum
SVE: soi vapor extractien
6W: groundwater
Harding Lawson Asseciates Fert Wainwright 0U-2
BSUMMARY.XLSBAOCS 160 42486



DRMO YARD SOURCE AREA
BASELINE COST SUMMARY
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Fort Wainwright 0U-2 Feasibility Study
DRMO Yard Baseline Estimate Summary

Component Remedial Action Alternative

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5
Present Worth of GW Monitoring $0 $146,000 $89,000 $89.000 $132.000
Present Worth of Capital Costs* $0 $34.000 $1,426,000 $1,498,000 $2,062,000
Present Worth of AOC $0 $0 $680,000 $682,000 .3698.000
Total Cost to Implement $0 $180,000 $2,195.000 $2,269,000 $2,892,000
* Includes Direct and Indirect Capital Costs.
GW: groundwater
AOC: annual operating cost

162 Fort Waimwright 0U-2
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fort Wainwright 0U-2 Feasibility Study
Baseline Cost Estimate - DRMO - Alternative No. 1

No Action

Oiract Cagetad Cast - Deted

Herding Lawson Associates

liom Yaw of OC Lipendren  |Cummory  {Rate Umt |Tod
SouguBaiparge Wets Aok T Tee T 11" Saeiw Bact smm aiven weasl ] T . hNa 012
Trenciaog ta tan bowa (507, 7° deey ovarsge tor cace wak, inc! fackfll} ) 120250 1008
Manhale wrth cover {soe par s 3 54850 ea 10.00
Piging te farhmms (50" rveruge far «sch welli serth pepe rsulIton and hest tace 3 $59.15}ea 100
Valves wud Firongs fu each ren of peang G 150 00|ea 1000
Biaspmrye trevtatsty ten 3} 10.00000)es 1000
SVEiBioven Walis Wl ea1azion 170 (ool 4 Gumw. FYC. sugae oy eataced weki) [Ty | 2230 00]es L3
Trwnching te twn ke (50°, 7" desp sverage e ence el mncl Macifal} ? 120 25[es 1900
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Fort Wainwright OU-2 Feasibility Study

Baseline Cost Estimate - DRMO - Alternative No. 1

No Action

Indirect Capital Cost Detail

ltem Year of IC Expenditure | Quantity | Rate | Units Cost
Engineerng: Oesign to Implementation NA
Administration and supervision 0] 85.00]hr 10
Desxgn and development 0{ 75.004hr 10
Drafting 0] 65.00)N $0
Monitoring and testmg (Year 0} 0] 65.00]hr 10
Project engineering 0] 65.00]|hr 10
Subtotal $0
Engineerng : Decommissioning NA
Admmistration and supervision 0] 85.00Qhr 30
DOesign and development o] 75.00|h 40
Drafting 0] 65.00]hr 0
Monitoring and testing 0} 65.00{hr 10
Project engineermg 0| 65.00}hr $0
Subtotat $0
Ucense PermutiLegal {10% engineering costs} NA 0 0.00]ea 0 50
Start-up ana Shake Down of Treatment System NA
Materials 0] 1,000.00{ea 10
Labor 0] 65.00]h $0
Equipment 0] 1,000.00]|ea 10
Lab Testing 0] 500.00|ea 10
Subtatal $0
Contingency {15% capital costsi NA 1 0.00{LS $0 $0
Total Anngai Operating Cost Year NA $0
Year NA 40

€a: eath
hs: howr
IC: indirect capital cost

NA: not appicable for this alternative
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Fort Wainwright OU-2 Feasibility Study
Baseline Cost Estimate - DRMO - Alternative No.1
No Action

Annual System Operation Cost Detail

ltem Quantity |Rate Units | Frequency Year(s) of AQC Expenditure | Totallvear
Operaimg Labor Cost NA
{Past-Construction item 1: Groundwater monitoring 0 N 10
item 2: Training 0 LS 0
Subtotal $0
Routine Mainienance Materiais and Labor Cost NA
Itern 1: Groundwater monitoring annual maintenance 0 LS 10
Itern 2: SVE/air sparge system annuai maintenance 0 LS $0
Itern 3: Sampting field kit 0 day 10
Subtotal 50
Auriliary Materats ans tnergy NA
Process Chemicals 0 LS 10
Electritity (Phase 1) 0 [ 10
Electricity (Phase 2) 0 LS 10
Water 0 LS 10
Sewer 0 s 10
Fued 0 LS 10
Subtotal 50
50
50
Disposai of Residues NA
Wash water, sludge, ect. 0 LS $0
Subtotal $0
Purchased Services NA
Professiona Serwces
Item 1: Laboratory Fees 0 LS 10
ftem 2: Engineer review/ consuftation (] (5 10
ten 3: 0 s 10
Subtotal $0
Other: NA
Admimistsative costs not ncluded in other line items 0 s 1]
Insurance 1 LS 10
Taxes, licensing, permn renewal 1 [ 15 $0
Maintenance Reserve Fund
(5% of caonal costs prorated for each vear of implementation) 1 Z1.S $0
Subtotal 50
Total Annusi Operating Cost 30
Number of years of imolementation: 0
AOC: annuat operating cost
hr: hour
LS: kump sum
NA: not applicable for this aktesnative
SVE: sodl vapor extraction
Harding Lawson Associates 165 Fort Weimwright 0U-2
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Fort Waimwright QU-2 Feasibility Study
Baseline Cost Estimate - DRMO - Alternative No.
Institutional Controts and Natural Attenuation

Dwwcy Cagocst Camrt - Ootad

2

[ Your of 00 Lroansume Raes Um {Tecn
Spar g Bensparge Wels Well mataieton (50 lmt 1 1 4° bxaevw, lact rm, @ven waln - wA O] 1.406.95{m £0.00
Trorching to tan twus 53 7 ives sowrsge tw st wol oxi. pucefil) 9 120.25 | 10.00
Marbale m cover 190 300 wuls ) 345.50 00 19.00
Pioing 13 lanhmns (50° e mm W s well) ort pee AStES aas et BECH [} 950.15]m 1000
Vabves and RTOngs he 3ch res o sy [} 150.00]ee 10.00
Beorparge trestatmiry uort 0{ 10.000.00] e 10 00
SV UBwvem #aa L L AT Ty o] 2.70000]ea 1000 |
Trenciemg ta tan hewse 150°. 7° tren owwr agn b omch wel. k. dacufD 0 120.25]m 1000
Mashole wich cover o wal 0 4850} 100
Pgirg t twnhama 150" vwage W sacs well ok pgm Buutanes s heut Wrace [ 150.15|w 10.00
Vahws @ it twr sech roe o muny [ 150.00{L8 10.00
Asphait surface Cower 1 Begely SN CHTIONY SN WILICT PUm Gl TRffic [ 014 10.00
Baovam Degtasbry st 0 18 L] ]
SV( Soa Fan Amae Freta o [ 0 w "~ 70.00 |
Iryecton bewss [} .051.00 fee 1000
Wrnw iwwaw 0] 1.29300}m 10.00
Mart alioagte 8| 1.293.0C|m 10.00
Owct haster 0] 2133.45|m o
Eenracoem Mower 0] 9.051.00]e 1000
Candessane recarver 0] 1.292.00fes 10.00
et et of s2381m 10.00
Door louver wath bard scrma [ 27.00|m» (11 ]
Erhmot Contrais 0] 10.344.000ee 0.0
Irs themenxticn (gressare. fown o} assnrs|LS 10.00
Sumpling parts 0 207.90413 2.0
Plumbeng s slectacyl ek o 0} 1.500.00]m 1000
Eqapnant contrets 0] 207898) | 1000
lactrcal ook 0| 1.000.00]em 1000
Lightmg of w042fm 10.00
UTTD Trestmens LTTD s aces s (61 parces vensms. ) [ G 10.00
Escovsten (m place veheme) 0 2.550CY 10.00
Houbeg ¢1cavzoom tarfres vescmem bacinty (et vaese 0 5.251CY 1000
Confirmaiery 1ol 1onsie Sevace- axcovstom vah | sampaw 20C OV ucomad 0 300.00 e 10.00
Trestabity testomy O] $.000.00(LS 1000
Backfill treated 10 @ oG £1CIUETAN (41 boAENS VSRS [ 257|0Y 10.00
Oispuse ot trested sou o A gl xunand wiwme: o o.00fcy 10.00
(mpmt & bactl cam fd f dasems of oortod pads & AW i exsucind veieng) 0 2.93§c¥ 1000
Caonny Tap mstal A ] T19|SF - 10.09 ] ‘
ScikFcation (portians comesn) Wiz Gesin Uratamty o3y 0] 35,000.00§L8 70.00 | [
Excovatn (i place venmm: [] 255(cv 10.00
Miamg, piscey of 193esfcy 10.00 ‘
Confrmuory tad soracls srarvocs- excovrtmm (ush, | 1memm 20C CT excovstad) 0 $00.00fe 10.00
Cogrmeres Pule- Secysie E1covEmm (- place v WA (2] w ‘
Contrurbon md vearmm 9 n.njer 1000 |
Trastaishty restmy of 10.000.00{L8 1000 ‘
Confrmatory 1l sumsie Matvirs- covytee iresh, 1 tomese 20C (7 axcwvstad) 0 302.00{se 10.00 !
Engneeres Pde- SVE Pee Lrcovatan (n-pace vonsmt) KA [} 2.55[¢r ~I000 | i
Comstrcten and testmem of aumfer 1060 ‘
Oftyms Gestmam et 0] 10,344 008 10.00 :
Trantabity tesong o] s5.000.00[18 10.00
Confrmarery sl survete wurrxy- c1iryyom vwk | 1ooe 200 0¥ pcomsd 9 300.001s0 1000 !
rdiameg Ticovatnn 1 iacs vomstat > 0 T 000 |
Caatucoom and tsmens ] s.0fcy 1000 !
Trematebty tasong 0] 5.000.00jLS $0.00
Corfemutory 1ol semme sevice excaviom et § 1wn@e 700 2 ucsvated) 0 300.00fe0 w000
Wontwg Wen teotaiaven ol ST NIZ0M 80 MRS 5[0 ¢ Gamets PYL e fu o laied welld) A 2| 2.950.00(ea W@ :
Excavaven Shorng Shormg ni1akston W (eMeve @ welw 19 tarD ¥ (3 feet N 0 BORF 10.00 i
Tencm) wa Sgn Prrvmg % oot Chacs ek with fogh wimmsry sapa A [] XY [ 000 | ‘
Prommgn {w drie £1covabon Promast t sty s1covates oumany 1160 ow-any o seme NA 0 2581y 70.60 | !
Dacatanc e wi Moter wal i) 7| 22000]e 31,540 00 |
Irnglemaert suuon Permenantty mtaled srabe n 110.00{ e 11520 00
Dupese hot-seot Sod a1 Excuvatun (o pace scnn A 0 2.95{CY 1000
Fort Wanwngry Lanefil Huding e1covynom te Fart Wammrgt Lonofil (e1pantes wuse. 0 5. 75§CY 10.00
Disparal {e1zmded Vohame! 0| 0 00}CY 10.00
Confrmstary 1ol tampie Swvecs Govetm irma, | 1aame 200 Y ccovtad) 0 300.00}e $0.00
Iwpon sl glace ciem 6 (crvennd weigme) 0 29910y $0.00
Docameraa vonvg # £d o Well (Rerriarvg, STL & Soarge: romeves 5 T 2080}m 71.760.00 |
Clerng Actien Parmananty wrtabed wats ramevd 0 110.00]ee 1000
Undiargrinsw pgary rrseval. vemca dacifill hid st dsoese w FB wetfil 0 2.00|\F 10.00
[rgirmersd ple/lnsform dacomtrocts ond Siaciyuley vested nad 0 10.004CY 10.00
Hondiegy trasted sod te placemen gee 0 §.25|cy 10.00
Fan by decommmisany we remsw 0] 1.700.00|= 1000
Sits festerstos 0] s o
Confrmmury s 100l Sraivics Wevend sui (1 campins 20C OV st sul) 0 - 1000
Teuls Tou 3 11006008 |
Your »n t1.700.89
CY: aatie yard LTTO: low taowurstrs thormal draarpems
0C: direct caorial cast NA: et appiicable fr tes Wiseww
o mch PVC: palyvart chiaride
. Fart Waiowsight SF- some ot
W by SY: spmmre yurd
1F. fouxr font SVE: sud vapur estractin
1S: by om0 )
Harding Lawaon Associates 16 6 Fort Wainwright OU-2

DSUMMARY XLSDOC2 47586



Fort Wainwright DU-2 Feasibility Study
Baseline Cost Estimate - DRMO - Alternative No. 2
Institutional Controls and Natural Attenuation

Indirect Capital Cost Detail

Item Year of IC Expenditure | Quamtity | Rate | Units Cost
Engineering: Design to Implementation 0
Adminstration and supervisicn 40f  85.00]hr $3.400
Design and development 80§  75.00]hr $6.000
Drafting 32] 65.00|n $2.080
Monitoring and testing (Year 0} 0] 65.00]hr 50
Preject engineering 24| 65.00|n $1,560
Subtotal $13.640
Engineesing : Decommissioning 30
Administsation and supervision 20]  85.00)hr $1,700
Oesign and development 40]  75.00{hr $3.000
Orafting 8] 65.00{hr $520
Monitoring and testing o] 65.00]hr i}
Project engineerng 40|  65.00%hr $2.600
|Subtotal $2.820
License!Permit/Legal {10% engineesing costs) 0 1] 2,086.00}ea $2.086 $2.086
Start-up and Shake Down of Treatment System NA
Materiais 0f 1.000.00{ea 10
Labor 0] 65.008hr 10
Equipment 0} 1,000.00{ea $0
Lab Testing 0] 500.00]ea 50
Subtotal $0
Contingency {15% capital costs) 0 11 5,349.90|LS 45,350 $5350
Total Year 0 420.476
Year 30 $7.820
ea: each
he: hour
IC: indirect capital cost
LS: lump sum
NA: not applicable for this alternative
Harding Lawzon Associates 167 Fort Waiowright 0U-2
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Fort Wainwright 0U-2 Feasibility Study
Baseline Cost Estimate - DRMO - Alternative No.2
Institutional Controls and Natural Attenuation

Amual System Operation Cost Detail

Item Quantnty {Rate Units |Frequency Year(s) of AOC Expenditure  § Totabvear
Cperatng Labor Cost WYear
{Post-Construction) Item 1: Groundwater monitoring 401 65.00fn 11030 $2600
Item 2: Training 1| 200.001LS 11030 3200
Subtotal $2.800
Routine Mantenance Materials and Labor Cost Year
Item 1: Groundwater monitoring annua namtenance 1} 1.000.00{LS 11030 $1.000
ltem 2; SVElair sparge weli annval maaenance 0 LS 0
Item 3; Samoling field kit 2l 75.00|dav 11030 $150
Subtotal $1.150
Auxilary Materials and Energy NA
Process Chemicals 0 LS - 40
Electricity 0 LS 10
Water 0 LS 0
Sewer 0 LS $0
Fuel g LS 30
Subtotal $0
Disposal of Residues UYear
Wash water, sludge. ect. 1] 500.00{LS 1030 $500
{Subtotal $500
Purchases Services 1iYear

Professional Services

Item 1. _icoratory Fees 8] 625.00{wed 11030 $5.000
Item 22 0 LS 50
Item 3: 1] LS $0
Subtotal $5000
Cther: 1/Year
Administrative costs not included in other kine nems 0 LS 10
Insurance 0 0.00fLS 30
Tazes, kcensing, permit renewal 0 0.08|LS i)
Maintenance Reserve Fund
15% of capital costs prorated for each vear of implementation! 1] 68.36]LS 11030 $68
Subtotal 568
Tatal Annuai Operating Cost 1t030 13518
Number of years of implementation: 30
AQC: annual operating cost
hr: hour
LS: ump sum
NA: not appticabie for this alternative
SVE: sod vapor extraction
Harding Lawson Associates 168 Fort Wainvwight 0U-2
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Fort Waimwright 0U-2 Feasibility Study

Baseline Cast Estimate - ORMQ - Alternstive No. 3
Soil Vapor Extraction, Groundwater Air Sparging sne Monitering
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Fort Wainwright QU-2 Feasibility Study

Baseiine Cost Estimate - DRMO - Alternative No. 3
Soil Vapor Extraction, Groundwater Air Sparging and Monitoring

Indirect Capital Cost Detail

‘1em Year of IC Expenditure ] Quantity Rate Uants Cost

Engineermg: Design to implementation 0

Administration 3-3 supervision 320 85.00{h $217,200

Design and devex:oment 6404 75.00¢hr 448,000

Drafting 240 65.00] 415,600

Monfterng and :esting (Year 0) 0 65.00{hr $0

Project engineetng 280 65.00] $18,200
Subtotal $108,000
Engineerng : Decommissioning 15

Administration ano supervision 60 85.00]t $5,100

Design and deveooment 160 75.00|h $12,000

Drafting 40 65.00]|hr $2,600

Monitoring and testng 0 £5.00)he $0

Project engineerng 138 65.00|nr $8,970
Subtotal $28670
License/Permititegal {10% engineesmg costs) 0 1] 13,767.00]es $13,767 $13767
Start-up and Shake Down of Treatment Sys:em 0

Matenals 6{ 1,000.00]ea 46,000

Labor 240 65.00{hr $15,600

Equipment 6 1,000.00{ea 46,000

Lab Testing 48 500.00]ea $24,000
Subtotal $51.600
Contingency {15% caprtal costs) 0 1] 226,142.41{LS $226,142 $226,142
Total Year 0 4400,509

Year 15 428,670
ea: each
he: hour
IC: indirect capital cost
LS: lump sum
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Fort Wainwright OU-2 Feasibility Study
Baseline Cost Estimate - DRMO - Alternative No.3
Soil Vapor Extraction, Groundwater Air Sparging and Monitoring

Annual System Operation Cost Detail

Item Quantity |Rate Unigs |Frequency Yearis) of AGE Expenditure | Tolatiyear
Operating Labor Cost llyear
{Post-Construction) Item 1: Groundwater monitoring 40 65.00{hr 11915 $2.600
ltem 2: SVEIAS system monitoring 208 65.00]hr 11210 $13,520
liem 3: Training 1 400.00(LS 11515 $400
Subtotal 1018 $3.000
1010 . $13.820
Routme Maintenance Materials and Labor Cost lyear
liem }: Groundwater monitoring annual manienance 11 1,000.00)LS 11915 $1,000
Item 2: SVE/air sparge system annual mainienance 1] 1,000.00{LS 11010 $1,000
Item 3: Sampling field kit 2 75.00{day 1t 15 $150
Subtotal T 1§ $1150
10010 $1,000
Auxiiary Materials ang Energy . Iiyear .
Process Chemicals 0 LS 0
Electricity {Phase 1) 1] 152.000.00{LS 1103 - $152.000
Electrrenty (Phase 2) 1} 14,200.00|LS 41010 $14,200
Water 0 LS 40
Sewer 0 LS 0
Fuel 1 400.00{LS 11015 $400
Subtotal l1wils 5400
4n 10 $14.200
= Ite3 $152,000
-ﬁosal of Residues lyear
Wash water. sludge, ect. 1 500.00{LS 11015 $500
Subtotal 115 . $500
Purchased Setvices Hyear
Professional Services
Item 1: Laboratory Fees 8 525.00) well 11015 45,000
Item 2: Engineer reviewi consuitation 12 130.00{month 11015 $1,560
Item 3: 0 LS 10
Subtotal 1115 56,560
Othes: 1lyear
Administrative costs not included in other ling items 0 s $0
Insurance 0 LS 10
Taxes, Licensing, permn renewal Q LS $0
Maintenance Reserve Fund
[5% of capital costs prorated tor each vear of imol ationr 1| 5.779.19§LS 11015 $5.779
| Subtotal liol$ $5,779
Totaf Annuai Operating Cost ( inciudes GW Monitaring} 113 $183.909
4t 10 $46.109
1115 $17.389
Groundwater Monitoring Fortion Of Total AOC 11015 $8.600
Number of years of implementation: 15
AOC: annual operating cost
AS: ar sparge
hr: hour
LS: ump sum
SVE: sodl vapor extraction
GW: groundwater
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Fort Wainvwright QU2 Feasidility Study
Baseline Cost Estimate - DRMO - Alternative No. 4

Alternative 3 Plut Excavation of Surface Soiis Containing Benzofalpyrene
and Disposal at the For1 Waimwright Landtill
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Fort Wainwright OU-2 Feasibility Study

Baseline Cost Estimate - DRMO - Alternative No. 4

and Disposal at the Fort Wainwright Landfill

Indirect Capital Cost Detail

Alternative 3 Plus Excavation of Surface Soils Containing Benzo(alpyrene

Item Year of IC Expenditure | Cuantny Rate Units Cost

Engineering' Design to «okementation 0

Administration and supervision 320 85.00}hs $21,200

Design and development 720 75.00]he $54,000

Drafting 288 65.00hr 418,720

Monitoring and testing (Year 0) 0 65.00hr 0

Project engineering 540 65.00}hr 441,600
Subtotal $141,520
Engineering : Decommissoning 15

Admmistration and supervision 80 85.001hr $6,800

Design and development 180 75.00| $12,000

Drafting 48 £§5.00(hr $3,120

Monitoring and testing 0 65.00]hr $0

Project engineering 120 65.00]br $7,800
Subtatsl $28720
License/PermitiLegat {10% engmeering costs) 0 i 17,124.00{ea $12,124 $I7. 124
Start-up and Shake Down of Treatment System 0

Materias 6 1,000.00|ea $6.000

Labor 240 65.00hr 415,600

Equipment 6 1,000.00]ea $6.000

Lab Testing 48 500.00|ea $24,000
Subtotal $51.600
Contingency 115% capital costs) 0 1 202.213.35}LS $202.213 $202213
Total Yesr 0 $412.457

Year 15 $29.720

ea: each
hr: hour

IC: indirect capital cost

LS: lump sum
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Fort Wainwright 0U-2 Feasibility Study
Baseline Cost Estimate - DRMO - Alternative No.4
Alternative 3 Plus Excavation of Surface Soils Containing Benzo{a)pyrene
and Disposal at the Fort Wainwright Landfill

Annual System QOperation Cost Detail

llem Quantity {Rate Units |Frecuency Year(sl of AOC Expenditure | Totallvear
Operating Labor Cost Hyear
{Post-Construction) Item 1: Groundwater monitoring 40 65.00] hr 11015 $2.600
Itern 2: SVEJAS system monftoring 208 65.00]hr t1010 $13520
Item 3: Training 1 400.00}LS 110 15 . $400
Subtotal Tto15 $3.000
Tt 10 $13.520
Routine Maintenance Matenals and Labor Cost Hyear
Item 1: Groundwater monitoring annual maintenance 1| 1.000.00{LS 11018 $1,000
Item 2: SVEIair sparge system annual maintenance 1| 1.000.00{LS 11010 41,000
{tem 3: Samoiing fiefd kit 2 75.00{day 116 15 $150
Subtotal 1to15 $1,150
11010 - $1.000
Ausdiary Materials and Enesgy Hyear .
Process Chemicais 0 LS $0
Electricity (Phase 1) 1] 152,000.00{LS 1103 $152.000
Electnerty (Phase 2) 1| 14,200.00{LS 41010 114,200
Water 0 Ls 10
Sewer 0 LS 0
Fued 1 400.00{LS 11015 $400
Subtotal Ito15 $400
dr0 10 $14200
Ttod $152.000
Disposal of Residues lyear
Wash water, sludge. ect. 1 500.00JLS 110 15 $500
Subtotal Tto15 $500
Purchasea Services Tiyear
Professinal Services
Item 1: Laboratory Fees 8 625.00 | wedl 11015 $5,000
Item 2; Engineer review! consultation 12 130.00]month 1015 $1,560
item 3: 0 LS 80
Subtotal fto 15 $6560
Other: year
Admrmistrative costs not inctuded in other line items 0 LS $0
Insurance 0 LS 30
Taxes, beensing, permit renewal 0 LS $0
Mamntenance Reserve Fund
15% of capnal costs prorated for each year of imp! ation) j] 5.167.67]LS 110 15 $5.168
Subtotal ltols 55168
Total Annual Operating Cost { includes GW Monitoring) 103 $183,298
41010 445,498
111015 416,778
Groundwater Monitoring Portion Of Total AOC 11015 48.600
Number of years of mplementation: 15
AQC: annuai operating cost
AS: aw sparge
ea: each
hr: hour
SVE: sai vapar extraction
GW: groundwater
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Fort Wetowright QU-2 Feasibitity Study
Baseline Cost Estimate - ORMO - Alternative No. §
Alternative 3 Plus Excavation of Surface Soils Containing Benzofalpyrens
aad On-site Solidification
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Fort Wainwright OU-2 Feasibility Study

Baseline Cost Estimate - DRMO - Alternative No. 5

Alternative 3 Plus Excavation of Surface Soils Containing Benzo(alpyrene
and On-site Sofidification

Indirect Capital Cost Detail

ltem Year of IC Excenciture | Quantity Rate Units Cost
Engineering: Design 1o kmplementation 0
Administration and supervision 360 85.00]hr $30,600
Design and development 800 75.00(he $60.000
Orafting 336 65.00{hr $21,840
Monitoring and testing (Year 0) 65 300.00{ea $19,500
Project engineering 560 65.00{hr $36.400
Subtotal $168340
Engineerng : Decommissioning
Administration and supervision 15 80 85.00]hr 46,800
Design and development 15 180 75.001hr $12,000
Drafting 15 48 65.00}hr $3,120
Monitaring and testing 0 65.00fhr $0
Project enginesring 15 120 65.00]ht $7.800
Project engineering 30 80 65.00|hr 45,200
Subtotat Year 15 528720
Year 30 55200
LicenserPermmt/Legal (10% engineering costs} 0 1 20.326.00]ea $20,326 820326
Start-up ana Shake Down of Treatment System 0
Materials 6 1.000.00]ea $6.000
Labor 240 65.00]ea $15.600
Equipment 6 1,000.00{ ea $6.000
Lab Testing 48 500.00{ea $24,000
Subtotal $51.600
Contingency {15% capital costs) 0 W 276.259.47|LS $276.259 5276258
Year [ $516.525
Total Year 15 $29.720
Year 30 $5.200
£2: sach
hr: howr
IC: indirect capital cost
LS: ump sum
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Fort Wainwright 0U-2 Feasibility Study
Baseline Cost Estimate - DRMO - Alternative No. 5
Alternative 3 Plus Excavation of Surface Soils Containing Benzo(a)pyrene
and On-site Solidification

Annual System Operation Cost Detail

tem Quantity |Rate Units |Frequency Yearls) of AOC Expenditure | Totaitvear
Operating Labor Cost Hyear
{Post-Construction) Itam 1: Groundwater monitoring 40 65.00}hr 11030 $2.600
Item 2: SVE/AS system moniterng 208 65.001hr 1to 10 $13.520
ftem 3: Training } 400.00/LS 11030 $400
|Subtotal 11030 $3.000
11010 $13 520
Routine Maintenance Matesials and Labor Cost liyear
Item 1: Ground itoring annual mak e 1| 1,000.00{LS 11030 41,000
Item 2: SVE/air sparge system annual maintenance 11 1,000.00{LS 11010 $1,000
ltem 3: Sampting field knt 2 75.00{day 11030 $150
Subtotal 1030 51,150
Tt 10 $1,000
Aoxdiary Materiais and Energy Hyear .
Process Chemicals 0 LS $0
Electricity (Phase 1) 1} 152,000.00]LS 1103 $152,000
Electricity (Phase 2) 1} 14,200.001LS 41010 $14.200
Water 0 LS $0
Sewer 0 LS $0
Fuel 1 400.001LS 11030 $400
Subtotal Tt030 $400
41010 $14200
1103 $152.000
Dispusat of Residues Tiyear
Wash water, sludge, ect. 1 500.00{LS 11030 $500
Subtotal 11030 £500
Purchased Services 1fyear
Professional Services
ftem 1: Laboratory Fees 8 625.00] welf 11030 $5,000
Item 2: Engineer review/ consultation 12 130.00{month 11030 $1.560
ttem 3: 0 LS $0
Subtotal 1t030 $6.560
Other: Nyear
Administrative costs not included in other kna items 0 LS
Insurance 0 LS
Taxes, bicensing, permit renewal 0 LS
Maintenance Reserve Fund
{5% of capital costs prorated for each vear af implementationt 1] 3529.93)LS 11030 $3.530
Subtotal 11030 $3.530
Total Annual Opesating Cost { includes GW Monitoring) 1t0d $181,660
41010 $43.860
110 30 415,140
Groundwater Monitaring Portion Of Total AOC 11030 $8.600
Number of years of mplamentation: 30
AGC: annual operating cost
AS: air sparge
hez hour
LE: lump sum
SVE: soil vapor extraction
GW: groundwates
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